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Viana who went up on 2 Vecember last year with Viktor Alanasyey and Musa Mana VNO Na VOrKCU 
upanese journaisl loyohiro Akivama, Now they are Or SIX MONS IN spaee, al Vailing tor (hem adoard UK 

Jue eceive the international crew. Then they will Vir space stavion wher lg mixed team Will Work [Ol 
url ‘arth with the Bmush research cosmonaut, The lays 


Mernavional thght wall last eight days. 


” Spacecraft Undocked From Vlir 
i) 4291 Moscow TASS in English 1406 GM 
V) 4 


Progress VI 


By TASS correspondent at Mission Controi Center| 


ext} Moscow May 7? TASS—The unmanned Progress 
M-’ space treighter was jettisoned from the Soviet 
ng Mir platform at 02:00 today and is expected to 
burn up in the atmosphere tonight, while its heat. 
yrotected descent capsule wall land in > preset area. 


\!! planned operations involving the cargo spacecraft 

were performed in ftull—unloading delivered supplies, 

eplenishing the station’s stocks of fuel and oxidiser, and 
ing the spacecraft’s motors to correct Mir’s orbit 


smonauts Viktor Afanasyev and Musa Manaroy 
neanwhile, continue to work aboard Mir. Today they 
ire Dusy setting up scientific equipment for scheduled 
‘xpermments and undergoing regular medical checks. 


Destructive Reentry of ‘Progress M-7° 


TETes ‘04%! Moscow TASS International Service 
» Ry in OY22 GMT 8 May 9/ 


By TASS correspondent at Flight Control Center| 


Text} Moscow, § May (TASS)}— The ‘Progress M-7’ 
1utomatic freighter, which was undocked from the ‘Mu 
tific research complex on 7 May, has ended its 
light 
\ few hours after the separation, the cargo spacecraft was 
mented in space by command from the Control Center 
ind at |¥24 Moscow time its engine was turned on. As a 
esult of braking, the ‘Progress M-7’ craft went into a 
lescent trajectory, entered the dense layers of the earth's 
itmosphere, and burned up. 


‘Soyuz [I-12 Launched With British Woman 
Cosmonaut 
¥( 5991 Moscow TASS in English 1254 GMI 
- WJ 7 


By TASS correspondent Rena Kuznetsova! 


7 


Text] Moscow May |8 TASS—The Soviet Soyuz TM- 
spaceship has just been fired off from the Baykonu: 

ssmodrome. The spaceship carmes a Soviet-Brtish 
rew consisting of Soviet Cosmonauts Anatoliy Artse- 
yarskiy, Sergey Kmkalev and Bntish woman cosmonaut 
Helen Sharman 


Crew Describes Scheduled Activities 


’ <YVy Woscow TASS 1 Ahne } Ji 
Wa } 
Text] Baykonur Space nier Ma LASS he Stat 
mmission On Fnday named the Soviel-Brtish crew 
which will Diast off on Saturda il 52 Moscow rit 


’S2 GMT) in a Sovuz [M-12 cratt trom the Bayvkonu 


Space Center in Central Asia 


The crew nsists of mmander eutenan lonel 
Anatony ArtseDarskiy ui sign (Oz0n meine 
Sergey Arikaie ind Brntish researche: mien SNarman 


joneil Aleksandr Volk Vieksandr Kalemy anc 7 
thy Mace are in the stand-by crew 


4l a news conference in Baykonu ar nonau 
descmbed the program to be carmed out aboa i 
Soviet orbiting Mir space station during tour and a hait 
months, 


The Soviet-British flight is its first stage. Sharman wil 
spend six days on board the station, conducting scrent: fi 


expermments 


ArtseDarskiy and Krikaieyv will tax er the M Pact 
Station from Musa Manarov and Viktor Alfanasy« v¥NO 
will return to earth together with Sharman 


The new crew will carry out an extensi crentily 
program, which includes space exploration and scientii 
experiments and repair and assembDiy work on the Sta 
t10n § Quler Surface tO move SOlar Dalterres i new 
Dlace 

Their “wings” prevent the space shuttle Buran tron 
docking with the station, which is a major part of the 


Buran’s scheduled flight 


initial Rendezvous Vianeuver Completed 


1 DI905 UY ] “i ISS In l } Vj 
y Wa} y 
By unidentified TASS special correspondent trom the 


Mission Control nter| 


Text] Moscow May |9¥ TASS—The Sovuz [M-!2 space 
ship continues its thght with the Anglo-Soviet spac rew 


yn DOara. 


Over the past 24 hours Anatoliy Artsebarsk serge 
Krikaiev and Helen Sharman pertormed routine opera- 
tions to check the serviceadilily oF Ne ONn-DOard Systems 
and the air-ugntness of the spacesnip impartment 
They carried out a two-pulse initia nde us 


maneuver towards the oroditai compit Vi 
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Waceship § orbit following the 


naneu 1 Al iS 


cartn Ss surlace—— 3355 


ninimum distance from the Gartn § surtace- ‘o4 km, 


Vieanwhiie Soviet cosmonauts Viktor Alanasyev and 
Musa Manai n board the Mir are having a day olf 
oday, without research or expermments, They are having 

LOiInNg PNysicai eXerciles and preparing to Nost the 
ng Crew 


1 resi 


An estimated ne of the two 
Monday, Mav 2! 


spacecrait § GOCKINg 1S 


Soyuz | ¥i-12° Decks With Viir Complex 


j 


J S¢ A { LSS } ‘wil /) + { VJ | 
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3 LSS Corr 


spondent Rena Kuznetsova! 


Moscow May 2! 


locked with the Soviet orbital < 


ASS— The spaceship Soyuz [M- 
ompiex Mur 


nanned by a Soviet-Bnmtish crew— 
Anatoliy Artsebarskiy and Sergey 

ind British research Cosmonaut Helen Shar 
were launched on May |8. 


re Spacesnip 


smonaulS 


Che eighth main expedition, Viktor Afanasyev and Musa 
Manat nave been aboard the Mir orbital compiex tor 
he SiIXIN month now 


Gorbachev Speaks With Mir Cosmonauts 


f Moscow Aill-L nion Radio Mavyak 
Vertwors 1 Russian / 8s Wl OU May 9 

yn sation between USSR President Mikhail 
Sergevevich ordacne\ SSR cosmonauts Viktor 
Mikhaviovich Afanasyev, Musakhi Romanovich Man- 
irov, Anatoly Pavlovich Artsebarskiy, Sergey Kon- 


siantinovich Krikalev: and UK cosmonaut-researcher” 
yn 20 May: Gorbachev is in Moscow 
ysmonauts as they orbit Earth on the 

smonauts are not identified as they 


Helen Sharman 
Speaning ne 
Mir space station 
spedaK ecorded 

x smonaut] Mikhail Sergeyevich, good evening. 
Lrorvacne ood evening 


ynaut! The crew of the Mir orbital compiex wel- 


im sincerely giad for this meeting and this 
great even VOuIc \iKe to express jOY and admiration at 
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what you are doing. This is great work, and 1! Matural 
(nat it is within the competence of courageous peopie 
and modern and educated peopie. | would |ike to express 
admiration that today you, the two crews, acted together 
very skillfully in difficult conditions and showed endu: 
ance, and you were not nervous, | must say thal we know 
here that Helen Sharman also acted well, so she titted 
nto the team well, as | see it. In sum, | congratulate you 


\Jl cosmonauts} Thank you. 


Gorbachev} What are you doing now 
Cosmonaut] We are getting ready tor supper 


Gorbachev} Ooooh! [laughs] If we had linked up a little 
ater, we could probably have joined you, so to speak 


Cosmonaut] We can wait, Mikhail Sergeyevich 


CGorbachev| How do you teel, Viktor Mikhailovich and 
Musa Khiromanovich?’ 


Cosmonaut] Fine. The crew who have arnved are also 
fine 


Cosmonaut] Even better than tine. We are glad the 
replacements have come. 


Gorbachev, laughing} Well, | congratulate you 
that you have a special climate there. There must be a 
basis of fmendship, complete compatibility, and devo 
tion to each other and this great work. It cannot be 
»therwise. How about Helen’ Can | speak with her’ 


AnNOW 


Sharman] Good evening. | can say that the two days | 
was in the ship with Anatoliy and Sergey, they worked 
very weil. The work was very difficult, especially at the 
Deginning, when weightiessne:s begins to work. [They 
worked very well, and they helped me very much 


Gorbachev] Weil, | am glad to hear that your voice ts 
good, strong, and happy 


‘Sharman, laughing] Very happy. [Gorbachev laughs; 
We have two other fmends here: Musa and Viktor. They 
are very happy and pleasant. 


Gorbachev] | congratulate you on this meeting, and this 
event in your life, and this great event for 
peoples. 


dul WO 


Sharman] Thank you. Of course, a great deal of work 
has already been done because we have been preparing 
for the flight. It 1s not only starting now. Nevertheless, | 
also hope that this wiil help the fmendship between ou: 
countries. 


Gorbachev} Very good. In recent years, we have 
indeed, continually been getting closer togethe: 
expanding our cooperation. Your flight with our 
nauts is a symbol of this cooperation. | congratulate both 
you and our cosmonauts, and in your person, our peo- 
pies as well. 


osmo- 


Sharman)! Thank you. 
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Corbachey Sees Flight as Boost 
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teclen, tne mrades Net leagues, 
ne that dumng the thght, dumng the initial 
splayed a greal deai of self-control and wail, 
imatte { great joy tor them. They say that 
NOW 4 greal Geai OF SKIL, ANOWleURe, and 
MarGing Ne GOCKIN, lOO, and Nal, in is 
rien WOTrKeG AiONng NarmMmoniousis rTOoUTe a 
ve Say, and ngratuiate vou on thal 
hank u 
Ktor Vuikhailovich, Musa Anhiromano,y 
Avil ch, Sergey Ronstanuunovicn, and, 
ruesi—wel ot Only a guest Dut a full 
ar a wish ua successful thght, 
ulfillment of the program hose who will 
roi visi success and good fortune in you! 
vell-being hose who will return, | also 


ryvining 


wopersation 


z0es well. We will be wal Ing [or 


Nanks, Mearty wishes for good Neailh 

Si 

kU De NAVIN a i-rale Ginnel 
urse, Wwe certalni Will 

D\ All the Des 

oodbye \ re esi 
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ation [oda V 
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Anatoiy AJ 


ew 


for UK-LSSR 


innounced Nere 
M-|2 spaceship docked to the Mu 


Ktor Alfanasye\ 
Sergey Arikailes 


ynsisting of V 


tseDarsk1) 


ind Meien Sharman Ddegan to impiement their work 
rogram, SayS a telegram sent Dy commander of the 
! ‘w Viktor Afanasyev to President Mikhail Gor 
ci 
Ti vOrk program inciudes scientific, tecnnicai and 
neuico-o1loiliOLRICal expermments 
piy telegram, the president cordiaily congratulated 
ne Soviet-Bntish crew on the start of the joint work 
yoard the Mir mpiex 
light graphically shows a chance to raise tmend- 
n ind operation Detween Our countries to nignel 
orbachev’s telegram says. The presiden 
VISNE le cosmonauts the successful impiementation ol 
re tight program and happy return to Earth 
\ ad lanked the president for warm greetings and 
‘ visnes 


|PRS-LSP-91-003 
“0 June 199! 
Ovject Seen Floating Near Vlir Complex 
. 7 'y \/ VK “ an li i 
’rogram Network in Russian y( ] 
From the “Vremya’ newscast 
Excerpts} The thght of the Soviet-8rmtsh “ boa 
he Mir station is continuing. There are already pi 
esults from the joint work. Not ail of them, how 
an be unequivocaily interpreted u rresponden 
epoulls, 
Begin recording] [Correspondent P ric assagt 
ymitted| Yesterday evening, during the lat mmunica 
L1ON Session, a Strange Object was tiimed. You can x 
inere, at the very center Of the screen vider NOWS Le 
Mir station in space and a phosphorescent obj T 
Ting around |! 
f s a UFO, so be it. But Musa Mana vho w 
himing the craft dumng docking with the station, ha 
JOuUOTS, Saying Nat Ne saw Now Nal hing was ming ol 
the craft. Of cuUurse, there 1s nothing cheertul in the fac 
nal 1 ODjeCT OF Quite a consideradic iz ne 
round the stavion, even if it iS nol a Pal re SOVU 
argo cralit 
Orlov} Let us recail that Helen Sharman rT 
voman on doard the Mir station, something ak 
seamen envious, JOKIng aside, it is sull not Clear wha 
§ Nal |S accompanying the station nd 1B 
Weill, we will wait tor further reports he tac jul 
teresting indeed, and pernaps, lairiy alarming 
Progress of Soviet-British Space Vlission 
Reported 
D2105 JP 7T9 WosScow iSS , 
57 4] , Wa J 
By TASS correspondent Rena Kuznetsova 
Text} Moscow May 2! TASS—Helen Sharman, the 
British researcher on board the Soviet space station ©M 
Mas Deen granted the Dest living Quarters adoa Ke 
tation—a room with a view of the earth—bdy her malt 
olleagues—members of the Soviet-Brmtish spac ‘ 
ysmonauts Viktor Alanasyev, Musa Manat \na- 


toliy Artsebarskiy, Sergey Kmkalev and Helen Sharman 
lave been working on board the station tor two da 
iireads 

\ spokesman tor the Mission C ontroi nter told TASS 
(nat the cosmonauts devoted their efforts on lesda 
technological and biotechnological expemment 


The Soviet-Bntish crews mission progran cludes 
space o1010gyY researcn. A Set OF Gevices ana o101OBRICal 
Ssampies Nave Deen delivered on Doal O test possibic 
c nnoiogies ror creating promising i1fe-Suppol LCITIs 


ising well-developed piants 
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Melen Sharman is Dusy Going a semes of experiments to 
gentily the impact Of raw space on (the properties ol 
mnstruchion matenais, 


The Vita installavon is used to carry on the complex 
‘xpermment which began on May 20 to study the 
dynamics and pecullamties of (ie growth of complex cell 
ultures capabie of producing Dioiogically active sub- 
siances, 


All tive 


nission 


smonauls are feeling tine. Specialists in the 
ontroi centre noted that Helen Sharman has 
well adjusted to zero-gravits 


Che mission is due to end on May 26. Back on earth, 
Helen will mark her 28th birth anniversary on May 3 
Her age is now Known to all people on earth so there is no 
point in Keeping mum about the occasion, Alter ail, he: 
ige |S an asset which there is no need to conceal. 


Crew Conducts Experiments 


D2205 122591 Moscow TASS in Engiisn 
iM W/ May ¥ 
By TASS correspondent at Mission Control Cente: 


Text] Moscow May 
team aboard the Mir space station today were busy doing 


22 TASS—The Soviet-Bmtish space 
medical, O1oiOgical, technological and d1iotechnoiogicail 
experiments, 


Briton Helen Sharman used an 
Retlotron to 


rder to 


nstrument ied 
nduct Diocnemicai DIOOd aNnaiyses in 
ncrease information adoul tne pecullamtues of a 
human organism § adaptation to space 


She will aiso pertorm an expermment to evaluate an 
equipment operator's efficiency in weightlessness. 


The team, who also include Soviet cosmonauts Anatoli, 


Artsebarskiy and Sc rgey KAmkalev, started expemments in 
the Svetobiok, Vazon and Magnitogravistat greenhouses 
to study possibilities to grow higher plants in zero 
gravity 


in addition to other work, Artsebarskiy and Kmkalev are 
getting bDmefings from the station's resident crew of 
Viktor Afanasyevy and Musa Manarov, whom they are 
going to repiace, on the whereabouts of vamous equip- 
ment and the pecullamties of operating on-board sys- 
tems 


Sharman Continues Experiment Program 


D24051 75491 Moscow TASS in Engiisn 1634 GM] 


* Wa) y 


By TASS correspondent Rena Kuznetsova! 


y 


xt} Moscow May 24 TASS—Soviet 
Viktor Musa Manarov, Anatol 
sky, Sergey Krikalev and British researcher 
Sharman began their working day on Fmday at 3: 
Moscow time 


smonauls 
\Tanasyey Artsepdal 
Helen 
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‘ 
Sharman was late tor breakfast because she was bus 
maducting he medical yperiment Retlot yin 
nade a o10cNemMical analysis OF Ne! wn d1OOd and Nal 
fi the Mir stauion ‘sidents crew of Musa Mana ind 
Viktor Alanasye 
During the day, Sharman carnmed out th nological 
experment “Elektrotopograi’’ to study the degradation 
of dielectrical matenais in raw space and test them, using 
in electrotopographic control method 
She special! ikes the experiment Zon ming 
Study now iittie orcnids and IWart Magnolia ne heip 
mprove the psycnoiogicail almospnNne!l iDOd!l i ia 
won 
Che cosmonauts also continue othe: 
aged by the joint Soviet-British thant ‘ 
\lanasyeyv and Manaroy, who w Y ”y Arts 
barskiy and Krikalev. has yekzuUN Preparing the SoOvu:z 
TM- spacesnip [ol ne turn theh ( imin | he 
former two and the British researcher 
and on Sunday, May 26 
\fanasyey, Vianarov, Sharman Return to Earth in 
‘Soyuz [M-11 
AVS 121891 Moscow 
fy Wa J 
Text Vioscow Ma hy PTFASS_S ' on Mau 
Viktor Afanasyev and Musa Mana ind Br . 
nonaut-researcher Helen Sharma 
,.05 Moscow time today afte: npl iw th eh 
program on Doard the orditai sta 1M 
The Sovuz IM. pacesnip lescen rit at 
i designated area in Kazakhstan, 98 kilomete outhe 
i the culy ol Ozhezkazgan Arte anading rk smo- 
nauts are feeling well 
W ork in space on board the orbital . eng 
carmed on by the crew of the ninth long-duration expe 
hwion—Anatoiy ArtsedarsK ind Sergey AIiKal 
During the eighth, | ’5-da Kpedition, the smonau 
ntinued work in the main fireids of the Ni 
gram on Doard the compiex W ISITOPNY Sit ecn 
nology, geopNysics, D1010gy and o1o0lechnoiog 
The crew made tour space waiks. [he stalled ame 
tested a telescopic jib intended tor assembiy operatior 
ym the outer surface of the oroital ympiex and arr 
jul the planned repair and rehabilitation work 
\ ynsiderabdie part of the buntir error a 1d) 
vidual areas of the worid ocean Ww notograpne O} 
furtner study | Me cartn §S natura sou 
Throughout the tlight smonauts regulal neasured 
tluxes of particles | SIMI rig ry tie iear-fLartn 
pat 
The cosmonauts grew mono. : nductor 


naterais wilh mpl ) U Narar yA , Li14 1GTieU ul 
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expermments to further study the effectiveness of cults 
valing complex ceilular cultures in zero gravity for ther 
sudsequent applications in medicine and pharmacology 
Chey also carnmed out a cycle of expemments to gauge 
possibilities for creating (credited) life-support systems 
with the use of higher plants. 


An example of Geveioping Soviet-Brmtish cooperation in 
space exploration has been provided by Helen Sharman 
and the Soviet crews, Durnng the flight Ms. Sharman 
carmed oul a large amount of medico-biological research, 
and pertormed technological and biological expenments. 


The results of work durmng the exghth expedition on 
board the permanently functioning orbital compiex Mu 
will be utilized in vamous branches of science and the 
economy 


Cosmonauts at Post-F light News Conference 
LL2705174191 Moscow TASS in English |45° M / 
»7 Vas V/ 


‘By TASS correspondent Rena Kuznetsova} 


iText] Moscow May TASS—Despite |75 days in 
space Viktor Alanasyev and Musa Manarov., the crew of 
the erghth main expedition aboard the Mir space station, 
are in good shape and doctors okayed their participation 
in a bnef news conference in Star City outside Moscow 


The two cosmonauts responded to questions from Soviet 
and foreign journalists. The first Brmtish cosmonaut 
Helen Sharman, who also {words indistinct} news con- 
ference, looked fine both dumng her space mission and 
back on earth. 


Deputy chief of the Cosmonaut Training Center General 
Alexey Leonov opened the news conference, as he had 
done before Anatoliy Artsebarskiy, Sergey Knkalev and 
Helen Sharman left for Baykonur. Generali Leonov noted 
that the cosmonauts had fuily coped with the flight and 
research programs. Viktor Alfanasyev and Musa Man- 
arov toid journalists about impressions from their pro- 
tracted mission. They descnbed expermments in biology 
noengineerng and technology that made up the bulk of 
their research efforts. Much time was devoted to the 
earth s visual observation and video recordings. 


Musa Manarov, who has spent more time in zero-gravity 
than any other man on earth, told journalists that his 
adaptation to weightlessness was ten times fasier and 
easier than during his first, 365-day mission. His pre- 
yous experience proved heipfui. 


Helen Sharman said that finding oneself in zero gravity 
turned out to be quite pleasant. She said she expenenced 
no negative sensations. As for carth $ gravity, she said 
her arm feit unusually heavy straight after the landing, 
bul the feeling passed very quickly 

thignt, 


Speaking about her impressions from the 


Sharman said the earth looked huge and beautiful. “It 
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r~ccoMmes immediatcly clear when you |OOK al (he carth 
irom up there Now we carthiings nusi lake care of it and 
hensh our earthly home” 


Gorbachev Awards Cosmonauts 
D2605 183791 Moscow Central 
rogram Neiwork in Russian 1800 GM! 


Feievision First 
'h May ¥i 


From the “Vremya newscast} 


Text] We have just received a decree by USSR President 
Mikhail Sergeyevich Gorbachev 


For carrying out the space mission, Viktor Mikhaylovich 
\fanasyev is being awarded the ttle Ptlot Cosmonaut of 
the USSR. He is also Deng awarded the title Hero of the 
Soviet Union 


The order of the October Revolution ts being awarded to 
Pilot Cosmonaut of the USSR Musa Khiramanovich 
Manarov. Hero of the Soviet Union. 


Cosmonaut-researcher Helen Sharman, citizen of Great 
Bntain. is awarded the Order of Fmendship of the 


Peoples. 


Her backup, cosmonaut-researcher Timothy Mace, cit- 
zen of Great Britain, ts also awarded the Order of 
Fnendship of the Peoples. 


Leonev Notes Loss of Progress Capsule, Lack of 
U.K. Participation in Viission 


DADS gs /Qg 


Editonal Report} Moscow All-Union Radio Mayak Net- 
work in Russian at |35! GMT on 26 May broadcasis a 
4.5-minute report from the Space Flight Controi Center 
The program begins with the presenter reminding |ts- 
teners that cosmonauts Alanasyev, Manarov, and 
Sharman landed in Kazakhstan today. Correspondent 
Leonid Lazarevich then interviews A’eksey Arkhipovich 
Leonov, deputy head of the Gagarin Cosmonaut 
Training Center, who gives a preliminary evaluation of 
the flight. Leonov says: “The flight program which was 
confirmed beforehand has, according to our summary of 
»perations, been fully carmed out. Now ail of this must 
be deciphered: everything that has accumulated, what 
they have brought back with them. Timewise, though, 
everything has been done as was programmed.” He goes 
”m to note that Afanasyev and Manarov had been 
working for | 75 days in space: telemetme data on thei 
program was regulariy transmitted back to Earth, “and 
they have brought some matermai with them now,” he 
savs. “Sad to recall, however, that the part relating to 
ecology and other expermments recorded on tapes—! 
lidn't even want to say, | don't want to believe that it has 
been lost. but the capsule has still not been found.” This 
material, | azarevich recails, was in the Progress craft 
which was lost. although, he says Leonov stil hopes tt 
nay turn up in a lake somewnere 
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mentum, a8 4 result of which an decretion disk torms 
wound the neutron star, he temperature of matter in ink 


isk reaches K The incident matter is complete! 
ed iplured Dy the magnetic feild of the neutron 

vy. and, Deing accelerated almost to the speed of light 
falls toward the Star's magnetic poles, In the process, an 


nous amount of energy 1s released, sometimes 

gy the total luminosity of a Diue supergiant 

cture that’ An object with a radius of 10-20 km, plus 
clS measuring anywhere from a hundred to a 

smaller than the -arth, and 

iwart emits shines several thousand umes 
insely than a blue supergiant with a radius 

n kilometers! That is really amazing 


Ousand KiOmMe+ters, 
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Diagram of SKR-O2m \-ray telescope. 
N \-ray quantum—2. 3° collimator—3 
4. Scintilator—5. Anticoincidence ci 
Pulse counter— To telemetry sysiem of satel- 


s. Photomultipher tube 


Propor 


ONd untetl 


le model we presented tor an X-ray pulsar explains quite 
vell almost all the features that have been observed in those 
byects, Pulsating X-radiaiion 1s produced as a result of the 
lation of the neutron star in regions close to its magnetic 
should not: that the magnetic axis may not 
incide with the axis of rotation. The accretrou disk 
ires a constant or almost constant emission of X 
idiation by the system. A biue giant or supergiant is 
esponsibie tor the optical emissions and 1s partially respon- 
hic tor the \-radiation. Since the X-ray source (the neu- 
mn Star) 1S Situated very close to the surface of the giant 
i distance that 1s less than its radius), one 
remisphere of the star 1s Uluminated on the outside by an 
rmous tlux of X-radiation. This flux may exceed by a 
he self-radiation flux of the star. Some of the 
eflected, but some reworked by the star 
nto optical and ultraviolet radiation. The tem- 
lluminated by the X 
several thousand degrees, so that the two 
yi the star have different temperatures. Theis 
ourse, also differ. These effects are clearly 
Ys d in the optical, UV and X-radiation ranges, which 
mely important for understanding the physical pro- 
sses associated with the scattemmng and reflection of X 
idiation by the star atmosphere 


quenuy al 


\-radiauon 1s 
iimosphere 
erature of the star hemisphere 


Wid nm rses OY 
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\ single \-radiation source (neutron star) emits a 
strictly periodic signal with a period P. A satellite-borne 
\-ray telescope records the period P’. which may be 
greater or less than P, depending on the sign on the 
value for the projection of the satellite's velocity of 
movion onto the line of sight 


Key karth Satellite ,+ Neul n Sta 
Observations of eclipses of an X-ray source by the disk of 
in Optical Stal ind Geterminawtions of the momen | 


‘niry into and emergence trom the eclipse a 
nteresting Decause (Ney make 
angie of inclinatio of the orbital plane to th re Of sigh 
1) and the size of the giant, and they make it possibit 

nvestigate the giant § almospNere when ransillum 
nated by the A-radiation of a neutron star. In short, ail 


t possidie Sltirmate ty 


the phases trom one ‘clipse to the next are i grea 
nterest. X-ray 
they are accompanied by synchronous optical observa 


Oservalions are particulart iuUuadiet 


ions made with large ground-Dased telescopes. We ha 


already managed to accumulate an immense volume ol 
highiy accurate data, For example, the pemod of th 
source in the constellation Hercules (Hercules ind 
ts optical component, which has long been known as the 
anabie star HZ Her) was equal to P 3779226 

sin April 1984 (2445798.11 YD), but the orbital 
period was P ’00 167788 day. And that is s1 ol 


4s accurate as it can be. A good physical mode! has been 
onstructed for that source: a neutron Star with a mass ol 
4) + U.4 solar masses, and a great-sequence star of the 
spectral class BO with a mass of about 2 solar masses and 
1 radius of 4 solar radu. For that source. in addition t 
the pulsations and orbital penod, yet another penod 
yOserved, one that 1s equal to 35 days and for 
there is yet to be an explanation acceptable t ervem 
Nor 1s the nature of the unexpected cutoff of ‘he sou 
jiscovered on 30 June !|983 by the Astron observator 
lear. There are still more than enough such mysternes in 


the world of X-ray pulsars 


Astron Observes \-Ray Pulsars 


Now, using the Astron as an example, we w lemon 
trate how astronomers are investigating \-ray pulsars 
le Sateilites and X-ray telescopes themse! 

hitfer somewhat, and their orbits differ. and differen 
lata processing programs are used. But the differences 
ire not so essential for 


ingersitanding the Dig pictu 
ZEMLYA : 


YSELENNAYA x4 ON 


The Astron artificial earth satellite was launched in 


hen apogee orbit n 23M , by 2 inc mt , a 
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successfully until the summer of 1989, thereby estab- 
ishing an absolute record tor duration of operation 
among all the Soviet scientific vehicles, The satellite 
carned two large scientific instruments: the ultraviolet 
elescope (LU WT) of the Crnmean Astrophysical Observa- 
ory, USSR Academy of Sciences, with a main-muirror 
diameter of 9O cm, and our SAR-V02m X-ray telescope 


[he sun-seeker/Star-tracker system ensured a pointing 
wccuracy toward the source under investigation of about 

tor the X-ray telescope and 0.3° for the ultraviolet 
ielescope. Betore the launch of Astron, the Soviet Union 
had no specialized astronomical satellites equipped with 
such a pointing system, 
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Diagram of computer processing of \-ray pulsar signal 
emitted with period P in time system “at source” T°: (a) 
intensity of \-radiation signal as function of time T°; (b) 
all points are superimposed on first impulse with poorly 
selected period, averaged signal almost does not differ 
from horizontal straight line, and spread of points in all 

ten intervals is great; (c) period is selected correctly, 
spread of points is small, but solid curve differs greatly 
from horizontal straight line; (d) method for determining 

best value of period P,,. 


Key |. pulses/s—2. Penrod P—3. |0 measurements— 
+ 30 measurements—S. Time, 
period: Penod 


[he detectors used were proportional gas-filled X- 
radiation counters with an area of about 2,000 sq cm, 
sensitive 


n the energy range of 2-25 keV or in the 


wavelength range of 0.5-6 angstrom units. The X- 
radiation of the sources was recorded in |! spectral 


l’'—6. Fraction of 
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bands whose width increased slightly in the direction of 
greater energies, The field of view of the counters was 
lamited to 3° by a mechanical honeycomb collimator (an 
assembly of hundreds of small hexagonal tubes 9 mm in 
diameter and 100 mm long). In order to decrease the 
background trom the charged particles of cosmic rays, 
which was equal to approximately 4 particles/sq cm/s, 
the counters were surrounded by a plastic scintillator (a 
substance similar to plexiglas) 2 cm thick. When a 
charged particle of adequately high energy hit the screen, 
it caused a bref light flash, which was registered by four 
photomultiplier tubes, At this point, the pulses o: the 
X-ray counters were blocked by means of an anticoinc: 
dence circuit and were not fed to the regisiry circuit. The 
pulses that went through and were not blocked were 
registered by an |l-channel digital counter with a 
capacity of 2” pulses. All the counters were interrogated 
each 0.305 s, and the entire channel, each 0.00227 5, We 
will assume that the state of the counter corresponds to 
166 registered pulses (2 + 4 + 32 + 128), which corre: 
sponds to Fig. 2. For example, if the binary number 
LOOLO1L1L1, that is, 233 = 1 + 8 + 32 + 64 + 128, Is 
registered in the next telemetry frame, the counting rate 
wall obviously be equal to (233 - 166)/0.305, or about 220 
pulses/s, A very short interrogation time, equal to 2.27 
ms, enabled us to investigate all the pulsars, including 
those with the shortest periods. That was an important 
factor in success of the expermment 


The Astron always operated in a “direct transmission 
(DT) mode, 1.e., without the data being recorded in an 
on-board memory unit. The DT mode has its advantages 
and disadvantages. The advantage |s a high information 
density and the capability of monitorng the course 
the session at all tames. The disadvantage is its inability 
to observe sources when the satellite is outside the range 
of visibility from the receiving station, That station was 
the Deep-Space Communications Center (DSCC) in the 
Crimea. During one five-hour session, some 7 megabytes 
of information could be transmitted “to Earth for 
tunately, the DSCC was heavily overworked. Suffice it to 
recall that during the period in which Astron was active 
a bmiliant expermment was carned out involving the 
radar mapping of the Venusian surface (Venera-!5 and 
Venera-!6 stations), a flight was made to Halley's comet 
(Vega-! and Vega-2), and the two Fobos probes were 
launched, Over all those years, the Astron observed 
hundreds of sources of X- and UV radiation continu- 
ously, without any malfunctions of the scientific instru. 
mentation or support systems. There were .nore than 
600 communication sessions with it, and they lasted a 
total of more than 3,000 hours; | 00,000 commands were 
sent and executed. 


At the receiving station, all the information was recorded 
on magnetic tape, where the ground, “station” time, kept 
by the country’s time standards, was also recorded. [hat 
ensured an accuracy in time referencing within +! ins 
However, for determining time on the satellite, the time 
had to be scaled during the processing, by introducing a 
correction t = L/c, where L is the distance from the 
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wateilite lo the receiving station and c¢ is the speed ol 
ight. The L value was computed trom the orbital ele- 
nents of the satellite, which were computed on the basis 
| data trom the trajectory measurements that were 
nade during every communication session, That was the 
beginning of the data processing, The spectrum of the 
\-radiauion sources was computed trom 10 spectral 
hannels, Usually, the spectrum was charactenzed by 
ihree parameters; temperature, number of absorbing 
stoms on the line of sight in the Galaxy between the 
bserver and the source, and the normalization factor 
l[hree other parameters, determined by the torm of the 
spectrum, were selected for many sources with a 
ionthermal spectrum, The type of spectrum, 1.e., the 
jependence of intensity on wavelength, was assigned by 
ne researcher in the course of data processing 
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Light curve of X-ray pulsar Taurus \-1 (P = 0.033 s), 


Ke Pulses/2.27 ms—2. Phase of pulsar penod 
\n equally interesting procedure is that of determining 
the period of the pulsar and constructing the light curve 
btained by a superposition of all the pulses observed 
juring a session on the first armving pulse. If a precisely 
yeriodic signal emitted by a pulsar is observed from a 
satellite, the X-ray telescope shows us that neither its 
yeriod nor its frequency remain constant. That 1s attmb- 
itable to the fact that the satellite and source move 
‘lative to one another, and the velocity of that motion 
loes not remain constant in magnitude or direction. A 
trequency shift occurs (the Doppler effect). The penod 
bserved on the satellite P’ = P x (1 + V/s), where V. is 
he radial component of the velocity vector and P 1s the 
rue penod “at the source,’ which would be recorded by 
in observer if he were situated on the neutron star. When 
ne radial component of velocity is directed toward the 
source, P’ wall be less than the true penod; otherwise it 
vill be greater. In actuality, a satellite participates in 
houuoNn of three types; rotation of the neutron star about 
he center of gravity of the binary system, motion of the 
tarth relative to the sun (to be more precise—the 


yarvcenter of the solar system), and motion of the 
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satellite around the karth, Only two mouions remain tor 
single pulsars (because of the mowuon of the Earth and 
satellite), All three corrections must be computed with 
the maximal possible accuracy and must be 
in the processing. That is usually not done entirely as was 
indicated above. Usually, it is more convenient to con. 
vert from the ume “on the satellite’ to the ume “‘at the 
source. After thal conversion, the pulsar pemod 
considered almost constant. Almost constant 
over a long penoJl of ttme—several days, or weeks o1 
longer—the penod itself of rotation of the neutron star 
changes. If a period equal to P is chosen, all the points 
are successively shifted, being superposed on the first 
impulse. The ume T" is replaced by a phase varying from 
0 to | and equal to the value [’/P - INT(T’/P), where P 
is the sought-for penod of rotation of the neutron star 
the symbol INT denotes the “whole part” of the traction 
(T’/P), The penmod is divided by a whole number of 
intervals n, tor example, equal to bul in real pro- 
cessing to 32, 64, 128, or, for bmght pulsars, even 256 
Since in Fig. 4 we assumed n = 10, but the total number 
of points is 30, in each interval there were three points, 
lf we guessed the peniod P poorly, the curve would differ 
little from a horizontal straight line and the spread of 
points in each of the |U intervals would be very great 
Taking other values, one can, finally. obtain such a 
period for which the spread of points in each of the |U 
intervals will be minimal, whereas the amplitude of the 
bnghtness oscillations is maximal. To tind that value 
precisely, a simple function 1s introduced which ts equal 
to the sum of the squares of the difference between the 
average intensity in each of the ten intervais and the 
average intensity | for the entire session 


ntroduced 


an De 


because 


Letter “I'' with bar over it 
entire session 


epresents avg 


The Y(P) dependence is similar to the parabola Y(P) 
aP- + bP +c. Finding the values a, b and c for several 
tens of thousands of points (the least squares method 
exists for that), we compute the penod P., tor which the 
Y(P) function has a maximum of P (b/ 2a). Now § 
easy to obtain the average light curve tor the 
superposing all measurements on the first impulse. It ts 
with that value of the pemod that the shape of the 
impulse wall be most contrasting, with the maximum 
ratio of the maxima to the minima. All the 
details of the impulse are seen best 


uiSal 


narrow 


For testing the method, for checking the operation of all 


the programs, and tor checking the stability of the 
position of the spectral channels and their boundaries, 
we annually observed the pulsar in the Crab Nebula 


), whose penod has been investigated well on 


an De predicted precisely 


(Vaurus X 
the basis of radio data and 
For example, according to data from the session of 16 
March |984, the pemod is equal to V329535S§ 
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Light curve of \-ray pulsar Hercules X\-1 (P = 1.24 $s) 
Ke ntensity, relative units—2. Phase of penod 


ULLOLLLU3) 5s, In a prediction, of course, not every- 
ince every several years, the pulsar in 
(rab gives mse to “an interruption,” and its penod 
changes in a jump. Such jumps, unfortunately, cannot be 


ining |S SO simpie 


predicted 


The accuracy in determining the penod is dependent on 
the duration of the session, the bmghtness of the X-ray 
source, and the shape of its impulse. That value can be 
‘stimated with the formula AP/P = At/T, where AP 1s the 
sought-tor accuracy, P is pulsar pemod, At 1s accuracy in 
measuring time, and T 1s the duration of the session. For 
‘xample, take the pulsar Hercules X-|, with a penod of 
'4 5, Assuming that At = 2 ms and that T = 10* s (three 
The real accuracy 
will be worse by a factor 3 or so, .e., about 10°° s, How 
so, you ask’ After all, the accuracy in time referencing is 
ynivy 2 ms, whereas the error we found 1s less by a tactor 
[he answer is simple: it 1s a matter of the duration 

yf the session. It will not surprise you that the accuracy 
n determining the time of passage of details on Mars 
across the planetary central memdian does not exceed a 
half-hour, but we already knew the penod of Martian 
rotation YO years ago with an error U.1 s, It 1s, of course, 
ill a matter of the duration of observations, but for Mars 
vears! Substituting into the denved 
wr Mars—At = 2000 s, P = 24 hours, 


hours), we tind that AP = 3x 10° 5, 


t is about 2Ut 


rormula the vaiues 
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T= 200 x 365 x 24% 3600 s—we tind that AP «= 35 
For the pulsar Taurus X-! with a pemod of 0.033 5s, the 
\P error is equal to 7 x 10°" s, 
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Light curve of X-ray pulsar Centaur X-3 (P = 4.84 s). 
Key: |. Intensity, relative units—2Z. Phase of penod 


If two sessions separated by a time interval of several 
days are “spliced together,” the error will be still less 
One needs only know the penod in advance with such an 
accuracy as to not err by +1, +2, +3... umpulses. One also 
needs to be sure that during that time the period has not 
changed by a value greater than the estimated error 
About | million points are involved in the actual pro- 
cessing. For example, for the pulsar Hercules X-!, with n 
= 64, an average of 15,000 points within each interval, 
which gives a very high statistical accuracy (at the light 
curve maximum, the error does not exceed U.! percent 


Observation Results 


Now that we know almost the entire “kitchen” of pro- 
cessing of observational data, we will tamiliamze the 
reader with the results of pulsar research. To be sure, the 
period of pulsations P and the orbital penod P.,.,, are ot 
the greatest interest. Do these values remain constant 
after allowance for the total Doppler effect trom all 
motions’ Certainly not. It is Known from mechanics that 
the velocity of rotation of a top (and a neutron star 
yulsar 1s an ideal top) remains constant only if the top ts 











iol Siowed and Goes not precess, A neutron Star, how- 
‘xperience both slowing and precession. 

a decrease in pemod, occurs as a result 
he movement of matter trom the rotating accretion 
the star surtace. The angular momentum 
nparted by the talling matter spins the star in a manner 
imilar to the acceleration of rotation of a figure skater or 
sullerina when she presses her arms against her body 
however, arses because of the transfer of 
ingular momentum to the ambient matter, which is 
issociated with the presence of a strong magnetic field at 
\nd that balancing at the edge of “slowing- 
gecurs in almost all pulsars. The pulsar 


nay 


\ ierTauion, 


ISK nto 


Siow ing, 


ne Stal 


id "erauwon 


Hercules \-! 1s, generally, accelerating, although trom 
‘7% through 1983 it slowed slightly. The pulsars Cen- 
iur X\-3 and Al627-673 are at all times accelerating. 


e Vela X-!, with a penod 283 s, accelerates by 
or approximately 5 years and 1s then slows down. 


ne soul 


The X-ray pulsar AOS535+26, with a penod 104 s, is very 
ieresting. It is generally accelerating, although there are 
iso pemods (1975-1978 and 1983-1986) of slowing. 


T 


hat source 1s usually very weak: the flux of X-radiation 


m u is about 1/1000 of the flux from the pulsar 

laurus \-! over 75 percent of its orbital penod, which is 

) days. On the other hand, for 10-15 days, it radiates 

it the level of the pulsar in Crab, .e., 1 becomes a 
thousand umes brighter that it usually 1s. 

r several days, its pemod decreases by V.1-0.2 s and 

ren, When we do not observe it, it again increases to 


most its former level. [It happens that after a burst of 
asting |0-20 days, the penod cannot be 
s too weak. But the source Al627-673 
with a surprmsing constancy—!.43 ms per 
ar. There are more than a few such mysteries in the 


ii 
Origniness 
letermined it 


rccelerates 


vorid of pulsars. Here is still another. Many pulsars 
faurus X Hercules X-1, Centaur X-3, A1627-673 
ind others) have a “double-humped” light curve; the 
niensity peaks are frequently different. It 1s assumed 
hal one Maximum ts associated with one magnetic pole 
| the neutron star, and the other maximum with its 
pposite pole. Many effects are attmbuted to the accre- 


tion disk Ulted to the line of sight. The disk rotates and 
ind is “twisted.” That is why both poles are 
nrough the disk. However, it is not easy to 
‘plain why the two maxima are not situated precisely 
‘0° apart on the light curve, for exampie, tor the pulsar 
it could be postulated, of course, that the 
lipole within the star 1s shifted relative to the 
enter, similar to what 1s observed on Uranus. That 
planation is fairly good, but also extremely artificial. It 
ar more difficult to explain the highly irregular shape 

t the light curve of the pulsars Vela X-!1 and AO535-26, 
mn which there are a great many details “sitting” stably 
How can one explain the complex shape 
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| the beam of the X-ray searchlight the “flashes” in the 
[here are many such questions. 
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Principal Parameters 


of Nine Bright \-Ray Pulsars That Are 


in Binary Systems 
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nstant’ It turns out that it is rather difficult tor it to Sometimes its turbulent atmosphere swells so much that 
hange. P..,, will change if, in the system, there is an the neutron dwart, with a mass of two solar masses, 
ippreciable tlow of matter trom the optical component literally immersed in it. The distance between the com- 
to the neutron star or of if some mass of the binary ponents is |U times less than an astronomical unit 
system is lost to the outflow of matter into the inter- whereas the radius of the giant is |U times greater than 
stellar medium. The X-ray luminosity of a pulsar is the solar radius. And the pulsar Vela X Che radius of 
‘asily computed with the tormula L, = 5x Mxs-. The the blue supergiant in this pair is equal to approximatels 
factor ) is the efficiency of the process of energy 30 solar radii, and its luminosity is greater than that of 
‘lease accompanying accretion on the neutron star. We the sun by a factor |10”. ls this not something tor the 
should note that that 1s its maximal value. For example Guinness Book of Records?’ 
n tne nuctear reactions Mal take piace in the interior ol 
ft ) t? > thy ifr \ \ \ , > >T i\ re. ' 

A Star, Mie eMiciency 1S Ont a ae | want to end the article on an optimistic note. Despite 
ry Yewurtrs Qt; ’ > ry? ’ >? 1@é r e . ) . : : ‘ ; ‘ 
on on neutron stars is the most effic on process of the successes we have achieved in understanding the 

ranctorr ) ' , ter } , @ rT \ , r VS} 

MERSTER ASIA: GE! HRRIRE INS GREY, 1h (Payaeee world of X-ray pulsars, a great many mysteries remain 
r reise \ to be > to last! y years bott 
he world of pulsars is very diverse. Pulsars may be There is enough work to be done to last man _ 


singie neutron Stars (remnants Of young supernovas) oF 


neutron star-supergiant’’ pairs. The sizes of both stars 
ind the distances between them are astonishing. For 
<ample, what about the pair Centaur X-3! The mass of 
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Che Osmounaul-researcnel nuucted 


esis in ail the crew members, including himsell. He 
worked with the new Retlotron medical 
which makes it possibie to NnuuUucl a lary 
inaiyses Of capillary impact apparatus 
nakes it possibie to determine the necessary parameters 
ery quickly 


wmMalorwOoRical 


nsirument, 
iUMoe!l | 
nNoOUOd The 


The research associates trom the Biomedical Probiems 
institule gave high marks to the \periments 
that were pertormed. Alter all, it was unique for a doctor 
to be able to examine three crews al various Stages ot 
yrbital tlight. The etfect of weightlessness on the bodys 
during the period ol 
tive cosmonauts, [wo were observed by Polyakov in the 
tinal stage of the lengthy, year-long flight. Of special 
value here, of course, are his own perceptions, which 


nedical 


muicai adaplauion Was studied in 


were reinforced Dv the instrument readings 


The medical exper:ments were only part of the broad 
flight program. And each smonaul made is own 
ntribution to the realization of ail of its components. It 
must be remembered that the months in orbit, alter ail, 
sull involve everyday living. Incidentaily, more than 
invone else, it was Valeny Polvakov who prepared the 
food, displaying an innate inventiveness. As 
rom on Doard, he 
emon and bread. Even he himself spoke jokingly about 
the sojourn on the station: “This ts a good rehab center 
Che food is nutmtious and well-balanced. There's regular 
‘xercise. NO bad habdilts—vyou don t smoke and you drink 
yniv tea and juices!” 


eported 


levised a new disn—onion wilh 
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Sul, Dack al home, it was already spring. April was 


ming to an end, the Donbassy s temporary dul 
iboard the Mir was drawing to a close, and the ume had 
yme tor them, too, to don the Chibis suits. More and 
nore [requently in the communicauions sessions with the 
vround, the cosmonauls received advice adoul Wwhal lo 
tow and where. Finally, the instruments were turned 
if, and the systems placed on stand-bDy. On the advice ol 
ihe physicians, they drank of |UU grams of a Sail Solution 
for the road, pul on the medical Deits and the Narkas 
pants. [The pants were made of a special material that 
‘xpands on one side. Individually titted, they ughily 
‘ncompass the shins and thighs and thereby impede the 
edistribution of fluids into the lower half of the body 
when the g-forces arise during the 
iatches were battened down. It was ume to cast of! 


rait’s reentry. Uhe 


T 


he reentry proceeded exactly according to plan. On 
\pril, the Donbassy returned to Earth. But the 
lauls Were congratulated not merely tor their safe return 
Valery Polyakov had turned 47 that day. Bul he took 
the gifts himself. They 
Knowledge of man and space, which enabied him to toil 
tar above the Earth tor exght months and, Detore that, to 
nake it through the years he spent persistently pursuing 
he goai he had set tor himself 
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Georgian Design Bureau Developing Depioyabie 
Structures for Orbital Telescopes 


AY list ZARY4 SJ OKA in Russian 


ivi 


‘From the Aragysk 
neeledrated Aspects of the 

| Georgian Engineers and Researchers [hat 
ulidn t Be Written About Betore” 


Spar rSoome 


ne intormauon oF those who May msider (Nose 


vords a urnalistic (TICK LO gel Ihe reader interested, jet us 
ght now that although no one transterred the Baykonur 
drome to the vicinity of Mtskneta, there is, in fact, no 
\aggeration in our headline 


u recail what happened in space oroit on 5 March of 
ast ir, when ihe Gecision was made tO deploy a large 
iructure in space on the cargo crait Progress-40’” The 
\periment was performed al precisely the designated time 
Vhen the results of the experment were being tailed, 
atitude was expressed to the collective of individuais 
esponsidie for the success of the expermment. Named 
mong the individuals was a special design Dureau of the 


Space Engineering rt 


sty. He tounded the group on the ba judent 
iCSign Oureau which Aad deen mead (we eCa©rs iriiel 
A complete cycie of theoretical and experimental studies Nas 
uready oeen performed, and these LudIes Sel 1 aS Une 
dasiS [or the creation he first designs adio telescopes 
yn Garth and in space wi in vorid Standards 

" ,»? : 

Buran-2’ Shuttle Vioved to Launchpad at 
Baykonur 

| Fis "Y ii 4 »ITal 

rogram Network in Ru aii VU j id 

Report by A. Gerasimov, P rlov, and fankratoy 
trom Baykonur: trom the em lewScCast 





eorgian [echnical herealt he 
MIMINISiTaAlLON OF Nal iNstulUulk Lee Sarming fr ed 

eller [rom (he general designs \ hanked the Dureau 

lective for their truittu iribul he whole matte: 
Che voung collect: | the bureau was created in 198 

mm tre nitiath toil ) ent lI ( ind hie! 
designer, Elgudzha Medzmanashvill, who heads the 


lepartment Of Siructural designs al the technical unive!l 








Pe TRE EC TRIO / Ri] EEC) | 


pper left, a telescope that unfolds in space, in closed pesition here on a stand for precision, or extremely precise, 
assembly of large structures; lower left, the testing of the unfoiding space radio telescope on a weightlessaess-simu- 


ation stand; right, the director and chief designer of the special design bureau of the Georgian | echnical 


niversity, 


‘igudzha Viedzmariashvili, who heads the department of structural designs, at one of the stands. Photos by Anatoliy 
Ruzhadze (Photo narrative by the Information Agency of Sakartvelo) 
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informkosmoes Director Discusses ‘KE Kspress 
mmunications Satellite Project 


) 4 4 , } 
~ i 4 


ror 


\ paraphrase of the weill-Known saying might go 
ike this \ telephone is not a luxury, itS a grim 
vecessity. idle statisticaans have caicuiated (hat, every 
lay, Americans make more than a hiilion cails, At any 
ime and in practicaily any spet in the L nited States, it is 
asserted in advertising Drochures, you can pick (he 
eceiver and connect almost instantaneousiy with any oi 
he 215 million  ustomers in the L nited States or with any 
i the many millions of customers in other countries. in 
act, the advertising reflects the true state of affairs. 


’ 


oday, everyone needs communications, it reduces dis- 
ances, compresses time, and expands contacts Detween 
<nowledge and people. Our successes in providing tele- 
yhone service are, dismal as it is, quite modest. In that 
urea, we are laggong behind the developed countries Dy 10 
vw even |S years. According to Viinistry of ( ommunica- 
ions estimates, solving the probiem with (traditional 
nethods will require astronomical expenditures—6V bil- 
icon rubies. But what do the alternative versions promise 

gan my conversation with the general executive 
lirector ol (he iniormkKosmes Association with (hat ques- 


ion, 
\foney| r the land area of the USSR, which spans 
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lil specialists of more than 40 countnes Neiucding Uv 


SSK (Deginning in | 965), lake part in We project 


vis in Whe lramework of Wal project nal Une first held 
ecniment was conducted, on a portion of the Kansas 
yainie. The expernment, FIFE-|98’, studied processes 
) (he atmosphere and on the Earth § surtace via ground 
used, aenal (helicopters and airplanes), and space 
used Observalions, We did not come empty-handed to 
ve FIFI 

ke sOrcalled subsateilite experiments of Kursk-35 and 


onducted in the Soviet Ll nion 


speriment in | 98%: we already had capenence 


Kureks- SS. which were 


i] were aiso Of an international nature 


he first eapermment, Kursk-35 (which, in essence, was 
iT st altempt to conduct international studies of the 
“me object and at the same time, bul at differen 
Th Ides 
es participated, The aim was to develop methods of 
ilerpreting remote sensing matenais to evaluate the 
lvnamic states of land geosystems, In test sectors of the 
Kursk Acrospace Test Range, synchronous (or quasi 
nchronous) ground-based observations were made of 
he State of the complex of biogeophysical parameters at 
kc moment the Earth's surface was imaged by they 
nole sensing equipment in all ranges of the spectrum 
aT iititude stacking’ principle was used here, in 
vhich the imaging—in the same spectral regions, when 
is done from altitudes of several meters above 
he surtace to near space. That makes it possibile to late: 
isc Sequential approximations to solve the probiem ol 
llerpreting aerospace information 


IOSSINU 


during the Kureks-88 experment, attention was focused 
tiuation of the vanmability in biogeophysical param. 
ters on the landscape (““gnd’’) level within the “cells” of 
limate model 200 km long and !|00 km wide 
lose dimensions corresponded completely with the 
Xursk model region, which had been studied tor many 
irs by the Institute of Geography of the USSR 
.cademy of Scrences—the Seym River basin to the town 
Rvyisk. The experiment was conducted trom 
November 1987 to November |988 (during the hydro- 
ogical year) and had an “‘active phase” from |0 June to 
july 1988. During that time, scientists from many 
untnmes of Europe, trom China, and trom Cuba worked 

i the site, measuring fluxes of heat and moisture in the 
surtace layer of air and in the upper layers of soil and 
iscertaining the state of the vegetation and the dynamics 
yr its development, the flow of the mvers and the level of 
ind the hydrophysical parameters of the 
suund cover and their vanability over area. Images 


1 dre 


2rOUNC Wale 


vere made trom aenal platforms, small radio-controlled 
node! airplanes, helicopters, airplanes, and spacecraft 
icluding the Mir manned complex. Identification of the 

onsnhips Detween processes of atmospneric 
on and bHiogeophysical properties on the gmd level 
‘fined clrmatic models substantially. NASA specialists 


ircula- 


more (han SO specialists [rom various coun 
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md ormani2e i similar experments in the lL nited 
Slulese—P ih] is md Pikt KY isited the site as 


Oservers 


\Dou 1) Individuals of Various speciailes participated 


n the FIPE-198 speriment. Information trom tour 
wiiciliies was usedetie geostationary GEOS, the polar 
rbiting NOAA and Landsat (U.S,) and SPOT 
rrance as well as Sid different types of airplanes and 
helicopters, [he test sector near Manhattan (Kansas) was 
»s |S km, Measurements were made of the radiation 
dimosphernse, and biophysical parameters, The test range 
Onsised main i sectors Of low and high prairie 
exetalion pical of the Midwest. Continuous moni 


Konza 


ombdined with tour intense 


lorning oF Ne slat i the geosystems at thy 


eservalion during 1987 was 


iid campaigns that lasteda total of 5’ days and in which 


ndividuais from various speciaities participated in 


vround-Dased and near-surface measurements of a 


chosen test seco} 
‘ 


The FIFE SY CAperImMent was on a similar scale. The 


soviet “science team = thal participated in it consisted ol 
verail, our program had a clear ‘satellite 


lectermine the systematic 


Hnnhe Prop 
mpnhasis, whose aim was to 
possibilit es of recovering soil and vegetahion parameters 
vegetahion indices, 
‘ic) trom the data of the Soviet Kosmos-! 939 satellite 
The satellite had high- and medium-resolution (50-1 50 
m) scanning omparison was made 


between those data and the data of Landsat and SPOT 


pNvtlomass, moisture, temperature 


‘quipment \ 


ne direchion taken Dy the study tnvoived ground-based 
measurements of the 
transparency of the atmosphere. On the ground, this was 


ing aerial (trom a4 Neticopter) 


done with a manual measurement device intended to 
Stimate Guring the daytuume the transparency of the 
itmosphere in nine regions of the spectrum: 420 nm, 440 
om, 510 nam, 550 am, 580 nam, 650 nm, 750 nm, 930 nm 
ind 20 nm. The device 1s a spectrophotometer with 
nterterence filters, and it directly measures direct solar 
radiation. [he transparency itself 1s determined by com- 
paring the measured value with the corresponding value 
n the upper part of the atmosphere 


The Gemma spectrometne system, which was manufac 


tured at Belorussian Mate | 


was used to make 
mages trom a helicopter hovering above the region of 
wv tlying along a certain path (the 
1ititude tor all the measurements was the same. about 


300 m 


niversity 
the site under studs 


neasurements were made during cloudless 


vweatner ont’ 


lwo thousand spectra were ODtained [rom tmages made 
Those spectra 
made it possible to obtain average statistical values of 


1? radiance tor three 


er a penmod of eight Gays in Augusi 
the distribution of spectral densit 
sectors of the test range in identical illumination cond)- 


ions. tor a tvpical Amenecan praime (point No. 916), a 


orest region (point No. Y89), and bare soil and dry 
prairie vegetation (point No. 926 The spectral 
images of those regions were generally typical tor the 


noire test range 
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eriod Of observahon, 5 Augusl, ne percentage of green 
‘gelauive mass at the main points was sull relativels 
igh, It was not possible to determine the decline in the 
called ileal index—the total area of leaves in one 
wjuare Overall, the scatter of the average 
ilues of the phytomass and ileal index on the transect 
haracterizes one “point on the test 
ange) was very large (as high as 200 percent), The lowest 
alues for both parameters, as a rule, charactenzed 
watersheds, as one approached the floors of guilies, both 
the phytomass and the leaf index increased, Both ind. 
ators depend on the usage of the terntory—in regions 
durnt to varying extents, natural ground litter is virtually 
ind the percentage of dead phytomass 1s substan- 


alii Owe? 


Kllometel 


ynich, as Vere 


isen 











WY 


lransects and locations (numbers in circles) of measure- 
ments of water reserves in the soil and of the biomass of 
grassy vegetation. 


\ rin mvtometric observations were made in acco! 


rogram of measurements Of soil Mois 


ind that svncnronic! Mouid reveai the patterns ol 

M i Clad | Change 
\ re upper layers -2 cm) of soil was 
vith the traditional thermostat-gravimetru 
lod, and in the layers -U Cm), with a neutron 
neter was used. The Amernecans determined 
tu vr U-5 cm layer from the vanation in 
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eciectrical CONGUCHIVILTY, and Gown to m, witha at ( 


(hat is similar to the Soviet device, although ours 
equipped wilh only 4 gamma puls Ounter, while Un 
American mode! uses 4 minicomputer 
personal computer To our great mutual satistacuion, th 


scatter of vaiues measured Dy the Soviet and American 


ompalidie wilh a 


devices were relatively small and, with the rare excep: 
on, compietely corresponded to he accepted standards 
Of accuracy 


However, if our American colleagues, in estimating soil 
moisture ala point 
tO measurement of the upper part of the watershed 
where 4 compiex set of equipment was 
measure characteristics Of We surtace layer of aif, oul 
measurements were made in five-seven boreholes on 
transects intersecting the main torms of relhet. [he 
devialion in moisture values measured in 
aiong a transect through one “point 
exceeded the differences in the average reserves of water 
at the “points 
values of soil moisture Detter 


of observation, limited themselves 


nstailed te 


vamous hoes 
substantiail' 
Theretore we feel thal ul iverage 
Naracterize Me specilh 


type of surtace and are more appropriate 
son of observational data with remote sensing data 


or a compa! 


The data obtained in the FIFE-| 989 
possible to approximate a reliable estimate of the state of 
the Earth's surtace from remote sensing data 
Quite significant in the organizauion of space 
In the ever worsening ecological 
becoming ever more important 


Aperiment mak 


which 
monitoring 
ONndiuions, this LasK ts 


All of the initial information on the measurement pr 

grams of the Lnited Mates, USSR. Canada real 
Britain, and France is now stored at Goddard Space 
Flight Center. The participants in the 
Degun tl 
ther. In the tall of 1990, a scientific 
findings of the FIFE-1987 and FIFE-| 989 experments 
will be heid. A program is being tormulated for th 
Kursk-9 
ountries 


‘xperiment ha 


process il onstanuy nieracting wilh wn 


onference on thr 


experiment nm which speciaists [rom ole! 
nciuding the United States, with their mea 
surement devices, will participate with Soviet specialist 
\nead are new 
ments in the Sahel region of Alrca, at the 


nternationa! mprenensi v¢ Aper 
‘ges 1 try 
boreai forests and tundra in ( anada, and rine Ges 


regions of the USSR 


‘Almaz’ to Conduct Radar Surveys 


P\{OU404 4/ Moscow nirai fete ion 

Program Network in Russian /SUt Ww / ipr 

Report by Pet ri rom ne nva lew 

| *xI (orn Alter ars i Suen al Aimad rPitai 
slavion Nas seen tt Clail’ rit qd I Ve ~ { pit 
researcn program 

The station was launched by a Proton ock 


jutomatic mode. The predecessors of this 


Station, which was Dulit at tne wiomey Vesign Bureau 


were piaced in ordil man ‘ars ago unde { osmos 
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ind Salyul odenames, Some of them were even \ Tsiklon rocket delivered Meteor mm orbit wilh 
nunned, Now this program has been revived with new following parameters 

becuives, It has Deen announced that (’radar) surveys Iniual pemod of revoluuion MoS minutes 

| our country and other countmes in the interests of Maximum, distance trom earth 24 kilometes 
yeolow ompianhon of accurate maps, study of the Minimum distance 1 km 

ceans, ccology, and agmeculture are to be carned out Inchnavion—82.6 degrees 


m the Almad-| station 
The satellite's equipment is functioning norma 
iunned to create an entire aerospace system on the 
asis of the Almaz station to study the earth's resources ‘Resurs-b" Satellite Launched 21 Viay 
ind to complement the scienttic programs carned out 


LDL205114191 Moscow TASS Inierna 
n the manned Mir station which 1s in a different orbit 


n Russian 1/03] GMT 22 Mav ¥ 


hid ‘ 


(Text) Moscow, 22 May (TASS) —A regular artificial 


[hree Glonass Satellites Launched 4 Apr earth satellite, ‘Resurs-P*, was launched in the USSR o1 
. » ny BR | vif 4 rrvy \ 
UNUAOUN \ / Wosc ”" ] 15S Iniernational Service Tuc sda Ma >V d SoOVuUs ii Lf LA 
» Ry in 0749 GMT 8 Apr 9 designed to carry out widescale, multi-zonal, and 


lrozonail photography, with the purpose of nunuing 
research into the earth '§ natural resources in the inte: 

i vamous branches of the USSR national econon The: 
;lVINgG lasKS Of ecology and international operabion 


Vioscow, & Apr (TASS)}—Here is an announce: 
rent about the launch of three satellites which was 
leased here today 


The satellite has been placed in an orbit with the 
following parameters; Initial pemod of revoluuion—ss.5 
minutes, apogee—2/4 km, perigee 4 km, orbital 
nclination $2.3 degrees 


nree artuilicial earth satellites, Cosmos-2! 39, Cosmos 

40, and Cosmos-2141!1 were launched aboard a Proton 
ooster rocket on 4 April 1991 in the Soviet Union, The 
burpose of the satellites is to continue testing compo- 
rents and equipment tor the “Glonass” global space The apparatus aboard the satellit 
lavigavion system, which is being established in order to 
letermine the location of Soviet civil aircraft, ocean- 
oing ships, and fishing vessels, 


VOTRITIP Ti Thal 


‘Okean’ Satellite Launched 4 Jun 
PMOU606/05 79] Moscow IZVESTIY 4 in Ry 


= Z j fy , , 
Ne Sateilites Nave Deen pul into a near-circular orbdil Jun ¥ non Edition p 
vith the following parameters; 
re der | ' 
iitial penod of revolutuon—!! hours |6 minutes: PASS report: ““Okean’ Launched 


distance from the surtace of the Earth—1!9.!148 km. 


Text] An “Okean” satellite was launched L r 
iclination of orbit—64.8 degrees Soviet Waion by a Teihlon” launcher on 4 June 199 
ihe equipment on board the satellites 1s working nor The main mission of the launch is to obta rompt 
nally. The coordinating and computing center 1s pro- ceanographic information and data on the 1 eins 
ssing (Ne incoming information n the interests of various Soviet nationa namie 
sectors and internavionai cooperation 
Vieteor-3 Satellite Launched 24 Apr The sateilite has been placed in orbit with the following 
4014153491 Moscow TASS in English 1510 GM1 parameters ‘maximum histance trom the earth urta 
4 Anr 9 apogee), © 4 Km, minimum distance trom the earth 
surface (perigee), 652 km, orbital inclinatior 
Moscow April 24 TASS—The Soviet Union today  “°87*S: !#tNa! ordutal period, 7-9 minute: 
aunched a weather service satellite. Meteor-3. to Lompiexes of scanning, optical, mechanical, an 1d 
ipgrade the country § meteorological System using space pnysicai equipment are installed on the sat 
yrobes 
Information will be received trom the sat ut th 
re 1 ion aims to try out test and information instru- Sate Scientific Research Center for the Stud’ 
n ind remote sensing methods that will be Resources and at autonomous data receiving 
npioyed to study the atmosphere and earth in the the USSR State Committee tor Hydromet y 


| the national economy and science processing and dissemination 
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'Arucie by now deceased A, A, Maksimoy, hero ol 
socialist labor, about Yuny Aleksandrovich Mozzhorn, 
under the rubme “People of Science’: “A Veteran of the 
Space Program | 


'Text} Time is marching on, The pioneers of space whose 
intellect, will and energy developed the country’s space 
potential are dying off. That's why it is especially 
pleasant to pay homage to those who are sull laborng at 
their posts, who continue the work begun in 1946 by 
Sergey Pavlovich Korolev and his associates, 


lt is from that galaxy that Yury Aleksandrovich 
Mozzhonn comes, Mozzhormn is the director of the 
Central Scientific Research Institute of Machine 
Building | TsNIIMash} of the Ministry of General 
Machine Building; he is a hero of socialist labor, recip- 
ient of the Lenin and State prmzes, lieutenant general, 
doctor of technical sciences, and professor. On 
December 28, he wall turn 70, and 44 of those years have 
been devoted to the development of rocket-space equip- 
ment 


\lter graduating from secondary school in 1938, Yury 
\leksandrovich, a native Muscovite, entered the 
Moscow Aviation Institute. The war began, and, in June 

44! he was a private in a mile regiment. He was later 
seriously wounded, in the August fighting around 
Vvazma, and he ended up in a hospital. In January | 942, 
Mozzhornn was sent to study at the Aur Force Eng- 
neering Academy imen: N. Ye. Zhukovskiy. In June 

46. after graduating with distinction from the 
academy. Yunmy Aleksandrovich was sent to Germany on 
temporary duty as part of a special-assignment team to 
study the German long-range rockets, 


\!ter returning to Moscow in February |947, he worked 
nthe Main Artillery Directorate, specializing in the field 
)f the ballistics and aeromechanics of long-range rockets. 
That was a completely new branch of science and tech- 
nology. The flight of a rocket im the initial and final 
phases proceeds along a ballistic trajectory that 1s 
ilfected by the atmosphere aerodynamically, whereas, in 
the midcourse phase, the fhght proceeds along an ellip- 
tical trayectory. Here the laws of celestial mechanics are 
n effect. But the main thing 1s that there is controlled, 
1utomatic thght in the boost phase. For a flight along 
such trayectories, a firing table has to be developed on the 
ontrol factors. There were no approaches, no 
methods developed tor that—nothing. Evervthing had to 
be done from scratch. In the course of the work, new 
problems emerged. The rockets range was always 
ncreasing, and the requirements for thght and stmke 
were becoming more stmngent, and to meet 


Dasis Of 


weCUTALS 


equirements, one had to know and take into 
xwccount more precisely the Earth’s gravitational field, its 
heterogeneity. and other tactors. All those matters had to 


those 
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be dealt with in carnest by the capable mathematician 
and aerodynamicisi, Yu. A. Mozzhonn 


In November |955, Yumy Aleksandrovich Mozzhorn 
was appointed deputy chief of a military institute. Now 
he was contronted by the even more complicated 
probiem of the theoretical elaboration and development 
of a control-and-telemetry complex tor the tirst artificial 
Earth satellite 


he first thing that had to be done was to determine what 
kinds of measurements needed to be made on a flying 
satellite. The second thing that had to be done was to 
determine which of the extrnsic-to-trayectory measure- 
ments were needed pmmarnily for operational processing 
and which were needed tor compiete processing. Their 
number was optimized, and the desired figure was com- 
pared against the capabilities of the hardware under 
development, Finally, the main thing—all the measure- 
ments made at the various sites within the vast territory 
of the USSR had to be gathered together and referenced 
to a common astronomical me. The entire measure- 
ment-gathering and -processing process also had to be 
synchronized and automated. Even more complicated 
was the matter of the telemetry measurements, which 
carmed an enormous volume of information about the 
operation of the scientific systems and all the auxiliary 
systems, assemblies, and mechanisms of the launch 
vehicles and the space vehicles. The demands were 
endless, while the resources were limited, both techno- 
logically and economically 


After the specified initial data were ascertained and 
confirmed, orders had to be placed tor the development 
of completely new measurement sysiems, both optical 
and electronic. And, finally, from ail that, a single 
measurement complex had to be created. After the tracks 
for the insertion phase and the overtlight had been laid 
out on the terntory of the USSR, and after achieveabie 
visibility zones for the newly developed measurement 
systems had been set up, the number of telemetry mon- 
itoring stations was optimized, based on the need to 
ensure a maximum observation time and the required 
measurement accuracy. The next important step was to 
choose the sites for the construction of those stations, 
taking into account their special geographic and eco- 
nomic features, 


But that was not all. The measurement systems was 
supposed to be supplemented by target-in-space search 
equipment, automatic satellite flight tracking equip- 
ment, and equipment tor preliminary and secondary 
processing of data collected at the sites and at the center 
The magnitude of information flow had to be deter 
mined, and equipment for compressing and encoding the 
data being transmitted had to be developed. 


Yuny Aleksandrovich Mozzhorin became the chiet ide- 
ologist and technical supervisor of the designing of that 
system, and, together with Georgiy Aleksandrovich 
Tyulin, he directed its practical realization 
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lhe Lenin Pmze was awarded to Yury Aleksandrovich 
Viozzhorin tor the development of the first phase of the 
ntrol-and-telemetry compiex tor the first artificial 
tarth satellite. For the development of the second phase 
| the control-and-telemetry system and the thght con- 
4} center for the tirst manned craft, the Vostok, he was 
nterred the utle of Hero of Socialist Labor 
in |¥01, Yumy Aleksandrovich was appointed director 
| [SNIiMash, which he has headed to the present day 
or almost 30 years, In the new position, the volume of 
sientihe problems to be solved expanded even more, as 
id Yury Aleksandrovich ’§ range of interests, 
[SN1iiMash is the sectors head institute, the Drain and 
deoiogical center where the development of rocket- 
space hardware as a whole and in individual areas 1s 
lictermined, What rocket-space hardware is needed” 
Which areas need to be developed first’? Which of the 
stems proposed by the chief designers need to be 
leveloped, and which need to be retused” The answers to 
hose Quesuions and the recommendations that are made 
nust be soundly based on and supported by a scientific 
ind technical analysis of their efficiency and cost. All 
nat is worked out here in TsNI]Mash, under the super 
sion of Yu. A. Mozzhorin. 


\nd that means that there are inevitable conflicts of 
liffering opinions on the broadest range of questions and 
roposed tasks. Here there is not only a war of intellects, 
dul also of temperaments, A war that requires courage 
ind willpower and endurance. Yuny Aleksandrovich has 
iiways had to be in the thick of that struggle. The role of 
irbitrator in the assessment of complicated problems has 
yxecome tor him almost routine. The military has its 
pinion and indu. .ry another, this needs to be done, but 
here is nO Money tor tt, and so on, Here also, tor the sake 
| a cause, he has had to rub people the wrong way and 
1aS gone against the opinions of many authonties 


Yury Aleksandrovich, as chet developer of programs 
or the development of rocket-space hardware, of long- 
term plans, and of tive-year plans when the appropna- 
ons have been extremely limited, has contributed sub- 
lantiaily to ensuring the sector's leading position and 
he preeminence of domestic rocket-space hardware 


With expenditures substantially lower than those in the 
omparabie prices, the Soviet LU mon, 
sased on labor remuneration tactors, has developed a 


nited States in 


cKel-space sector, one of a few whose achievements 
ind ign ievel are recognized througnoult the entire 
vorid 

ve shift trom those “integral” problems to certain 


Te Guai areas, then it is necessary to menwuion (Nat, 
inder the supervision of Yury Aleksandrovich, a system 
las Deen developed for quality control and rehabilits 
ind a number of standards and basic documents have 
vcen worked oul for reguiating the procedure tor the 
levelopment and testing of rocket-space hardware 





The institute established and equipped the Soviet Plight 
Control Center tor manned spacecraft and ordital com 
piexes, as well as that for unmanned space vehicles 
intended tor screntilic and national economic purposes, 
with an overall capacity tor the computer equipment ol 
more than |00 millon operations per second 


lt 1s said that prominent leaders are ill-natured. In that 
regard, Yuny Aleksandrovich Mozzhorin 
excepuion, He is a very tactful, intelligent person, Always 
smiling, he asserts his point of view politely 
and convincingls 
without harsh attacks. He is abie to listen to his oppo- 
nents and to explain patiently his own position, neve! 
tailing to respond to objections that ar 
person of exceplional modesty and a4 great 
Yury Aleskandrovich devotes all hi: 
his beloved work 


picasanl 


iuihnorita 


tivels doing so quite firmly, Dut 


\pressed \ 
Hicienc' 


‘tforts and ume t 


vmiva vy Seren 


COPYRIGHT?) Izdatelsivo “Nauka 
naya , |YY¥0 


General Designer L thin Vioves Lo New Post, 
Interviewed on Career 

4/L MU49G6HA Moscow KRASNAYA ZV} iin Russian 
’S Mar Yi First Edition p 


|Article by Colonel! M. Rebrov: “Profile of reneral 
Designer: The Owl of Minerva Appears at Night’: first 
three paragraphs are KRASNAYA ZVEZDA introduc 


hon] 


Text] “Without the past, there is no present: without the 


present, there will be no future.” [hat was said a long 
lume ago, but not by me. This thought goes through our 
minds as we go through life. In this connection, a person 


yften reflects on how little he knows about people wht 
created and are now creating our rocket might. For both 
defense and space applications 


Today the names of the pioneers are well Known: S$ 
Korolev, V. P. Glushko, M. K. Y angel, \. A. Ptlyugin 
|. Kuznetsov; V. N. Chelomey, \ a 
and other chiet designers and general designers did ha 

and presently have students and discipies. Some of them 
may be nameless; if their name is mentioned, this is done 
so without reference to their occupation. Nonetheles: 
they do live and work. And their occupation is quit 
mportant. They exhibit strong feelings and pul up 

Struggie in their jobs. | have had the opportuni na 
number of occasions of meeting with one of them and 
holding open conversations, shedding light on that which 


P Make i hese 


lor vears was hidden Defind a securly lane 

Academician Viadimir Fedorovich Ikin de sted 
aimost 40 years to defense, creating Many generations ol 
missiles and space rockets. He was until mtiv the 
general director and general designer of tne iznnove 


NPO [Scientific 
ocated in Dnepropetrovsk. Al the present time he is the 
nead of a [ead scientific researcn machinedullding nter 


Production Association which 
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nm Kaliningrad tn the vicinity of Moscow. That is where 


lis cAPeriences of Ne Past, present, and tulure come into 


ecurred at Baykonur, in the beginning of October of 
asi year. A launch of a Zenit was in progress, The order 
junch vas given, The engines with their usual 
ncreasing noise were entering the booster phase. The 
puntdown, All of a sudden 
1 Dme!t and brght tlash split the sky, producing an 


Iming operators started he 


normous Gark Cloud 


y 


le general designer listened to detailed reports; on the 
recuse ric | occurrence: Dehavior of the “item: the 


lamage caused to one of the launcn pads, 


| 


What about the eople - tkin, “What 


aul Ne DeEOpPit IbA YOU 


nterrupted 


he Zenit aunch was tully automated: this kind of 
yrocedaul S performed withoul Numan intervention, © 
Present how r in the area were testers, developmental 
nginee! ind presentatives of science—aboul WU 


yersons in ail 
we! Vol 14 Man inyurres 


his caimed him down somewhat, Dut did not do much 
Juesuions snot througn his mind: 
Wh What went wrong’ [hat certainly was not the first 


{ ene ne iension 
aunen 


verhaps.” he asked. 


‘agerness to get the full story, | 


© !ook into the eyes of Viadimir Fedorovich. He 
iid not look away. But his tace seemed to be pale. It 

nat something angered him, Dul maybe | 
im wrong. Me Said nothing for quite some time, then 


wemed Tht 


LITVC “aa ul Wilh 


vc trouble was a tailure of the RD-1 70 first-stage 
ngine vas developed by another firm. | hesitate to 
yiame them, with the technology so devilishly complex, 
he development of a new engine 1s a painful process, © 
Me signed, stood up, and went over to a window, through 
vnicn uid see The rainy winter Gay Grawing to an end. 
me Gid mM ong main sient 


memo OW (he Tirst secretary of the ODKOM gave 


ne a magnilfving glass as a gift on my Dirthday. It was 
}\ i re KING u can tind in any physics 
: it \piained to me the reason Denind the 
gitt ike (his adimir Fedorovicn, It is something you 
SK la O (OOK Tor Gust particies on rockels 
} \ iching the point too much fur items 
Sis Nousands of UNny parts, SO that Gust particies 
uld actuail juse something unpredictabie. | am 
" u [fMis, Decause when something goes wrong, the 
ia ils on the general designer. That is the way it 
nou ) 1OW | the generai designer is Neid 
spon i uccesses and failures, then Ne snouid 
) dg in S not aiways the case 
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| could not help bul ask him: “Have you 
disappointed with 


achieving @ success or abdoul your own abilities’ 


voursell or sullered doubts abeoul 


“Weil, he said with a grin, He then tell into thought 
is if the Question meant something to him 


‘| have suffered in the past and | suller now. However: 
| must stress that | never became disappointed in oul 
work. AiSO, a person can Nardor Goudis and suil Ds 
successtul, Yes! Yes’ None other than Pascal said, “(Ques 
lion theory, authority, test everything yoursell, for even 
a Silly thought can generate an excellent idea 


lt tooK me some time to 
Sensing this, he continued: 


mmprenend whal Ne said 


‘A random occurrence’ But that is not a tailure, it is the 
most important part of our work. Random occ 
are wWhal dreams are made of, An unexpected occurrenc 

the way | look at it, is something new, something no ons 
has yet encountered. - nexpected, interesting, 
lant—these are synonyms, as it were. No two random 
yocurrences are alike. What harms our work is amateut 
shness, | will not mention any names, since the fault lies 
more with stereotyped thinking 


mpot 


Rockets, They determined his lite tor many years, [he 
word has many shades of meaning the way he uses it. I 
does not sound militant, nor does it threaten or relegat 
everything elise to a position of lesser importance. Mt 
endows the word with warmth, honesty, and humanit) 

am convinced that his design work is inseparabie trom 
the ethical category, thus serving him in the capacity ol 
a moral foundation. For the world is facing a multitude 
~ new probiems, without having resolved old ones 
which show up Nere and there to deprive mankind of a 
tranquil existence. [his is something we all must realize 


He was born in the Ryazan area. Mstera, Pustobor 
Kasimov. Zabezhno |word indistinct], all located on the 
ett bank of the Oka. Places of his father. grandparents 
ind great grandparents. Very beautiful there, deepis 
Russian, with a heavy aroma of bread baking, an aroma 
so thick that it could be nearly eaten. Kasimoy with it: 
hurches and bell towers, factomes, artisan shops, which 
sO1d heir lishing nets to 
Their tanned sheepskin coats would be the 
today § Hungarian craftsmen. There was more than thi: 
that Drought tame to the “Rayki Their cast iron 
scythes, rafts, and Darges were in use throughoul Kussia 
Che peasants of that area were self-willed and treedom 
Oving, endowed with wit and humor. [If a merchant 


puntries aS lar away as Japan 
1) | 


would iose an anchor that would later show up in [the 
Nands of the piilerer, the latter would spread fis Nands 
and say, “|! spotted this anchor tloating on the water and 
retrieved il 


ike that 


Viadimir Fedorovich told me about things 


Rockets. That is a word he never heard as a child 
Slar‘ed wil a DOV S games, wheredDy Ne and Ns Oroine! 


tnere were four of them in the tamuls vould make 


irpianes Oul OF WOOd and Paper and power inhem wilh 
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rubber “motor tashioned out of an old bicycle inner 
tube. That was the ume of germination of the creative 
spirit that would later form a solid toundation tor the 
rest of his lite. The models tlew, and not badly at that. 
That was not to last too long. Much ume was not 
required to grow up. Boys his age became adults on the 


22nd of June, |941. Utkin already in August was one of 


them that armved in Ulyanovsk to enroll in a military 
communications school, There were |O times as many 


applicants as could be accepted. He found himself 


assigned to a reserve communications regiment; in May 
of 1942 he was sent to the Voikhov Front to serve in 
communications tor the duration of the war. 


He grew silent once more, thinking of the past. 


‘Memories of the war are something you retain for the 
rest of your life. Even half a century later, | stil 
remember how | suffered a boy's fear: What if I never see 
the day of victory’ 


He did see it! He returned to his native area, but there 
were no permanent jobs, not even small ones. The war 
swept away the captivating aroma of hot bread. In his 
pocket he had a biscuil, and that was moidy. Incompe- 
tent managers ran the foundry into the ground. What to 
do’ Where to go’ The first thought he had—to study 
engineering—he rejected. Not because he was not inter- 
ested. Not at ail! It was a time of hunger. “Maybe | 
should go into commerce. That is how people earn a 
good living.” Before he could make a final decision, his 
sider brother Nikolay intervened. After the father died, 
he took on the entire burden of camng tor the younger 
-midren. You must go to school,”’ he said decidedly. “‘If 
vou do not obtain an education, you wall not get any- 
where inf life.” 


He was accepted into the Leningrad Military Mechanical 
School without the formality of entrance exams, since he 
had served at the tront and had a good academic record. 
\ithough he had torgotten much during the war years, he 
had no problem keeping up with the other students. 
Study in the daytime; evenings, part-tame jobs to earn 
money on which to live. As tate would have it, in 
Leningrad he got together with a fmend from the front 
who was working in a phonograph record factory. That is 
where Vladimir and Aleksey Utkin (Aleksey Fedorovich, 
presently the chief designer of a defense design office, at 
that time also a student) acquired a hands-on knowledge 
of engineering. 


The factory, not much in itself with its antiquated 
equipment, nonetheless was given directives from above: 
Start producing more under the pian. This prompted the 
brothers to start modernizing the presses. Vladimir 
designed a | 5U0-atmosphere hydraulic vaive. It was put 
into service and successtully used. As a reward, he was 
given the first pressing with the insemptron: “You ha 
not changed.” 


pon graduation trom the higher educational institution 
). he was sent to NII-4. He had a job but not a place 


VUZ 
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to Stay. Mis entire pay went to pay tor the privately 
owned apartment, actually part of a room, That is how 
he wound up in Dnepropetrovsk. 


| was fortunate to be there, as it turned oul, even though 
it was hard at first, After suffering long ordeals, | was 
assigned a smail dormitory room of eight meters for two 
families, Suddenly, luck! A room all to myself in a 
communal building! Bul the important thing was the 
interesting work, | gave it my tull devotion, putting in 15 
to 16 hours a day. When it was ume to go home, the 
streetcars were no longer running. So | had to hoot it 10 
kilometers, Home at two or three in the morning, back in 
the enterprise by ine am.” 


Utkin came into his own in Yuzhnoye, where his grasp of 
engineering was recognized. His skill in gaining people's 
interest and his organizational ability served to win his 
election to party committee secretary. Combining design 
and party work was not an easy matter. At that ume (the 
year was |954), the plant was aboul to produce missiles. 
M. K. Yangel, a Korolev man from Moscow, was 
appointed chief designer. Questions went through peo- 
pie’s minds as they waited for him to arnve. What kind 
of man was he? Why are they sending a stranger’ At that 
tume, no one in Dnepropetrovsk knew Mikhail Kuzmich. 


“At first we were making the R-! rocket, which was 
patterned after the V-2. We called it ‘item SA! !. then 
followed other Korolev developments: the R-2, R-5. We 
also created our own missiles, ones which used entirely 
different fuel components. They were given the SS 
designation: SS-4, SS-9, SS-5, SS-7. The SS-4 was 
employed as the base of the booster rocket that put the 
DS sateilite—Dnepropetrovsk No |—into orbit. It 
Started the ‘Cosmos serres.” 


After Yangel’s death, Utkin took over the design office 
and pliant collective. He did not believe in small tasks 
The SS-18, SS-24, Tsiklon, and Zenit were only a part ot 
what he accomplished, of what he acmeved with much 
pain, to be more precise. He paid for it in sleepless nights 
and spats with persons who did not share his views. A 
chief designer's function goes beyond knowing how to 
work: He musi also prove that he is mght. Distrust of new 
ideas runs in the biood of people. There is no point to 
hiding the truth: In those years, some people were mding 
the crest of the wave, while others were working unno- 
ticed by the “higher circles.’ But Uktin pursued his 
goals. 


| watched him as he worked. He concentrates, somber 
and even rude in his ways. He becomes detached trom 
everything. Telephone cails irmtate him. He however 
cannot exist without communication. He agreed to take 
leave oniv on the condition that a radio-relay telephone 
be installed in his sanatorrum room. 

“A rest can do me good only if | am caim. | cannot stay 
away trom work for any length of time. | simply cannot!” 
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lat is (he high drama of peopie like L tkin: At first ches 
mirol their energy, Dul later their energy 


ne. W Iten lake notice of it when IL 1s SIIpping away 
mplacabie, relentless ume. It goes away never to return. 
wr | takes with it that which we have not finished 
hinking through, or dreaming about, Vladimu 
eached tor the telephone, but his hand 
Assuming a |OOK of frustration, ne 


LOE 
dorovich 
topped in mid-all 

Htinued (oO spear 
11S has become a chronic illness, this lack of ume. The 
ol (Ong enough, the night, also. My work requires 


| 


rik ravel quite a Dit. | live aboard an airplane, my 


thy 


ned and imagined how a late night airplane would 


and, take aboard a lone traveller, and race away into the 
light, away trom the southern city, toward Moscow. A 
nan ilting and working in the passenger compart- 
ne! Good and useful thoughts, like the owl of Min- 


vhich appears at night.” His words. 


How does sour wite take this’ | asked. 
fe Shrugged fis shoulders, and a warmth giowed in his 
Ask he urself. Incidentally, | have been lucky in this 


vork, the way things have turned out. We are tmends; we 
ich other without having to resort to expia- 


udimir Fedorovich suddenly grew sad. “People count 
ns awards, Dul no one wants to count my wounds.” 
1a ing Said that, he added: 


sider mysell to De a lucKY Derson and a successful 
| cannot say that | was born under 
\ll Kinds of things can happen. You are 
he opimon that a cmet designer or general 
signer spends days and nights at the drawing board 
mputing, and a new missile or space 
ket is born. If only that were so! This is a war of ideas, 
common sense, not only 


lesianer. Nonetheless, 


' ' 
UCLA tal 


~ 
- 


Tawinke and 


iggie involving reaiities of 
ngineering. [t is a sign of the times that we have ail 
yvecome to one degree or another pmiosophers, econo- 
ollliclans, and managers. One cannot hait this 


rogress, throwing a monkey wrench in the works. The 


npciition with the Amercans is not for numbder ol 
Missiles. it is Mpelilion involving Gesign ideas. Aiso, 
¥ missile costs money. Quite a Dit, at that.” 


liscuss testing of one of Mis new ideas, a 
nortar launch. — 


Bak [he steppe was awakening after the night, 
Vilh da 1K On the way and the air as clear as ice. A 
nissile rushed skyward out of a silo im the earth. At an 

ibout VU meters there was a delay lasting only 


nen—tuil speed!” 
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Marshai Grechko, continuing to watch through his bin 
oculars, said uncertainly 


“| was told that it tails back dangerously, and 


‘It takes off,” interrupted Utkin, “without delay. the 
engine fires at that altitude.”’ 


The new version provoked guarded comments and 
heated arguments, On the evening belore the test, VN 
Chelomey said, “It wall not go.” Following him came an 
opposing “It wall go,’ said by a sour Utkin in response 
“If it does go, Viadimuir Fedorovich, | will take off my hat 
to you.’ That is what ne said, but when the ume came. hx 
did no such thing. 


Of a firm that takes a long time to “come across,” il 1s 
said that it has not “found its way.’ That kind ol 
thinking is all mght for a period of five to seven years. It 
it has not “found its way” after |0 years or so, then this 
means that the firm is not doing weil. [t would appear 
that the idea here is tairly clear and understandabie. bul 
it 18 not to the liking of anyone interested largely in 
acquinng Status and augmenting a personne! roster, Dy 
firm that does not produce. That kind does exist 


There definitely is such a thing as love of power. This is 
Strange to have, of course, but | must admit that there are 
those who do harbor it, this love of power. Bul what good 
is it? Merely to show that a person knows more than 
anyone else, that he can order peopie around any way ht 
likes, wathout fear of consequences, withoul accounting 
to anyone? That is nothing but nonsense. If a person is 
chief designer, that means that he is good at DOrnging 
people together. The main thing here is not that he ts the 
cmet, perod. He is supposed to function as an prime 
mover, 


“Do you ever have to justify your actions.” 
Viadimir Fedorovich. 


isKacd 


>? 


‘Justify my actions?” he repeated. “! can recall when we 
were conducting a test launch of a new item. Quite 

of people came to see what would happen. When the 
rocket produced a foxtail, they ail ran away in no ume 
Kurushin (in charge of the test facility at the time) and 

hurred to the point of impact to see what had occurred 
We were suddenly cailed in on the carpet so that an 
explanation could be sent ‘upstairs. | wall not tell you in 
detail about the situation, but | wall say that | spoke 
everything that was on my mind, thus causing consier 

nation. What is needed is the truth, not soothing words 
People working for me had their backsides burned by the 
blast; they are not about to sidestep. After the highe: 
authorities departed, one of the ‘ves-men’ came up to me 
and whispered into my ear: “You are a courageous man 

What an affront! At first he remained silent, later he 
praised me. ‘You uid not exhibit courage Dy supporting 
me out loud,’ | interrupted.” 


Academician Utkin, Twice Hero of Socialist Labor 
general designer of space rocket complexes, had erected 
n his honor by decision of the government a Dronze 
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dust. Ryazan area people hold their tellow countryman 
egard. Incidentally, we also owe a debi of 
altitude to those who created a rehable shield tor our 
unheriand, those who Drought tame to it in space 
natters something else is in the air: Times 
lave Changed; we must disarm. We must! It is our 
untry that has initiated this, Nonetheless, in spite of 
he forthcoming Soviel-American agreements on reduc- 
irmaments, the Amercans are stub- 
ormliy and in some ways secretly continuing their work 
nm creating new missiles as replacements for the aging 
Virnuteman-2. Let us put that onto the seales and try to 
yredict what may come of that. | personaily do not care 
nake any such predictions al the present time 


mn ign 


Howevel! 


ih) | NTALCRI 


Viy early-morning telephone call to Vladimir Fedorovich 
Vas not early enough to awaken the academician. He was 
lurriedly preparing to visit the Supreme Soviet. He 
ipologized for not Deing able to meet with me in the next 
‘| must explain to someone what conversion is 
ind what kind of conversion the country and people 
wed. “Are there any serrous opponents?” | asked him. 
Vo, there are dangerous amateurs, ' answered Vladimir 
lorovich. The cmet executive designer must have 
pent another night working and thinking. 


\s he was about to leave, Vladimir Fedorovich requested 
hat nN my narrative do not overdo it—exalting him 
ibove those with whom he has Decome accustomed to 
hare the labor and cares, the aggravations and joys, the 
lefeats and successes. | promised to abide by his request. 


Galeyey Discusses History, Prospects of Institute 
af Space Research 
‘VU0064B Moscow ZEMLYA I VSELENNAYA 


Cussian Ne » Vov-Deé 4ij np 44-45 


ticte by Albert AbDubakirovich Galeyev, director of 
he USSR Academy of Scrences Space Research Institute 
responding member of the USSR Academy ot 
inder the rubric “Observatories and [nsti- 
SSR Academy ot Scrences Space Research 
nstitute—the -nter of Soviet Space Scrence’’: first 
ntroduction| 


nu rT 
Wiencees 


rs 


ules ie 


MarTaRTapnN iS source 


the LSSR Academy of Sciences Space Research 
institute has turned 25, which gives us occasion to recail 
its accomplishments and to say something of its future. 


Starokaiuznskoye Shosse 
Starokaluga Highway], a new, | 2-story building arose 

he outskirts of Moscow. Housed in it was the USSR 
Research Institute. It was a 
ineidence: Our COUNTY § Space scrence ad 1s 
Innings in the smail Russian town of Kaluga, which is 
’ Kaluga or the city of Tsioikovskiy 
s Duiiding |ooKs oul on a square 


rt ate IOUS, mn 


idem tf Scrences Space 


NOOIIA 


y ulled “spac 
nt of the institute 


Mat Dears the name oO! a prominent SOvViel Screnust, 
Keldysh, who made a substantial 
leveiopment and reaiization of the 
a rogram and who participated directly in 


\.cademicaan M. \ 


processing Of Gata rom space venicies ‘auncned 
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the organization and founding of the USSR Academy ol! 
Sciences Space Research Institute 


Established in 1965 on the basis of & number of divid- 
ions and laboratornes trom various institutes of the 
USSR Academy of Scrences and other departments, the 
Space Research Institute became the head organization 
of the USSR Academy of Scrences and the [ntercosmos 
Council in the field of screntti 
space, the solar systems planets, and 
objects. It was entrusted with preparing and supporting 
programs [tor space researcn, developing 
using scientific equipment for (hat research, and 
ensuring international cooperation in the performang 
of experiments in space 


esearcn involving 


iiropny\ Sit dl 


esting, and 


The Space Research Institute's structure is determined 
by the basic tasks of screntific-technical activities. The 
institute includes divisions and laboratories 
those tor space plasma, planetary research, exper:mental 
and theoretical astrophysics, space-based matertals s« 

ence, and optico-physical research, as well as divisions 
for screntific-technical support ol 
unmanned and manned space vehicies. [he institute has 
a powertul computer base for processing screntilic data, 
its own pilot production tacility, engineering and equip- 
ment divisions, a checking and testing station, a scren- 
tific-technical information division, and a patent 
and-licensing division. 


ucn is 


xper:ments on 


Subordinate to the institute is the Special Design Bureau 
in the city of Frunze. In the city oft Kaluga 
Oblast), a new pilot production tacility tor soentitic 
space equipment has been established and is being 
developed further. The Space Research Institute's sub- 
divisions at the cosmodromes conduct the final tests of 
screntific instrument packages just before the launch o 
space vehicle. At the Deep Space 
Center in Yevpatortya is the institute s terminal station 
which processes and transmits screntific-technical data 
durmng the performance of expermments aboard spac 
venicies 


7 
ifuSa 


MMMuUNICALIONS 


For nearly |0 years, the Space Research Institute was 
headed by its first director, Academician 

From 1973 through |988, Academican R 
was director of the institute. in BS, AL A alc 
Sorresponding member of the USSR 
ences, was elected director. Assocrated with the 
Nave Deen the names Of prominent screnusis o ul 
country such as Academicar Ya. 5. Zeidovich and 
Shklovsk1y responding member of the SSR 
Academy of Scrences. Working in the Space Research 
Institute now are two corresponding members of the 
LSSR Academy of Scrences 
=nce, and more than | 70 candidates of screnc 


Academy of “%« 


MSitlule 


wound OV Goctors 


The Space Research Institute's research associates he 
taken an active part in preparing scientific instrument 
packages, cCONaduUCTINg Measurements and ODlaining ana 





IPRS SP.V1-U0 


6 June 1991 Space Policy, Administration ‘ 


. ; i . x ; ‘ 
¥ , , " y ’ \ 
‘ . | ‘ : 4 ink 4 
‘ ) ‘ ‘ ) 
a Vi JUILe ‘ 
‘ i ‘ . : . A Ai D> y ’ 


‘ Veda l lh 





. ; . 
x < sit '\ ‘ 1) +h" ' 
by . 
. y ' y 
‘ } ‘ bi\d ne Na A,iNhe 
. ' . ; ; ) ' ’ 
. \ . \ > j . Lissipall a Pe." 
" ix mS ‘ a > ‘ 
. Y) , } , 
‘ a; ‘ i 7 at 4 Li) \ 
‘ry . ) . , rv) 
Pen pra ‘ ‘ irtt Nnagne ) 
\ . s¢ ) i ) } | 
“mi . “4 i 
\ . ’ ’ . ’ ’ 
' ‘ ‘ ti maal 
sn ‘r . 
‘ =) » ' 
nak . Ss}? s ‘ | . . 
. ; ’ 
0) : a " < ‘ ‘ 
asilia esearch — —_ , . 
. ’ , } 
nagkn >}) iv 
; , 
, si bi i 
) 
ry ‘ ’ , 
Manele x . >> ’ 
) 
\ ’ r "rT? ’ 
AN 
\ > 7 " 
‘ 
: } ‘ . 
4 ’ 
: ’ > 
. 
) 
us Al vial’ 
“eS ) > . 
: > 
‘ " . . 
7 7 . , 
5 | 
‘ : +? vy y 
‘ . : . ™ , . . 
\ 
: 
‘ ‘ i 
> : 
: ’ I . 
- ‘ q ‘ x ‘ 
: . , . ; 
. ~ be 
. rm 
, . 
‘ 
\ \ ) 
‘ 
. \ ‘ i 
: 
> . c 
. k Spl . 4 
"“ , y — 
: 
; : 
. ‘ T T v\ : 
. " 
’ . 
’ : 
? , 
} 
. : 
‘ , . “ . 
: . 
x . 








space Policy, Administration 


realy _ > ' ‘ y . 
5 v is a icinmily Ol Mar»rs j rUTSE ne Viartial 





IPRS-L SP-91-003 
6 June 1991 


iM UTTI nu miehiall ( . ail iC Was 
WOIONREU DETIOW OF ACllVe mperail ne mail argets iT the mission oO! the interplaneté ) 
| Was in (Mal Stage, in the words of the prope Cie 
© PFOBTAIM OF CAAA MOSPNETIC SO ea Mw Uae lirector, Academician R. Z. Sagdeyev, that the , y 
‘ JQ). | ' +1 ; " 
cals \} Lae Luis } y Sit Ai. NE all ‘ v< Lit na nd wild deas were mcentrated upp . : 
UIs | ne Cal ‘ . / Vidi 4% | 1\ nA > w’aSC i ! nique guipment Vase 
he use Of the Serres-produced A S-SM spac emicie. il 
nal WORTAMN ne \cCading role wi cClionks ne NSiLLLULes niortunateils he FoDOS Project S DrogTamMm Was mit 
1 ihe SSR Academy Of sciences nd ihe spac Xesearct xeculed, Oul, wilh the Stallions m-oOOard insiruments 
Nsiilule wi Ssist (hem if ne ue DIn¢ UU JPSINR O ve G10 Manage (O OOlaIN a greal Geai OF NeW Cala oO! 
CIENUMC INSiTUMENL Dac KazeS ictivily, (he interplanetary plasma, (tne nagnetic ein 
Mars, the Martian surtace, and Phobos i (seit 
mn the vaSt DrogTam Oo! Dianned sok esea;t pecia 
Yad $ occCUpIed DY ine LOLKOVSALY DITO} rWopOsed OY . ADerience xkammerea Ove ne past [ew vyea;»rs j 
ne SSR Academy ol LICKS IDA Xesea ( NSLLLULE masead Dlanetal' Aperiments Nas show'l nai ihe mos ! 
ind the NPO [Scentitic Produc \ssocialion| imen emt programs in terms of screntilic results are Laose tt 
avochkin. Within the framework hal project, a spectral nciude umber of tlighis to the same obje ervals 
wove Wil ”e Ue Ve pe iand WwW re seTted 1 raic } everTa ear©rs } ai i$ precisely ~ vaS WilT ne Vi 
Ooward the Su nroug/ ne & Drie TavVitallond venus. NOW a detailed TORTAM NaS disO OCON WOTKKC 
eid ail Wi Nance WOSSLOL Ac measurements tS Tirst Stage 1s Scheduled for |. ¥Y¥4 (the Spac RES 
vithin the internal part t sphere, wi SiSKS nstitute is tt ead Orgamization in the Mars-94 J 
he areas Sest he su gd 1s Caily the only he program cails tor global studies o § Surtac 
Siudied regi i 'he se ystern imospnere [rom ar4ltiliciai Sateiiles Of the pia i 
yooes eireased nto ne im ISDI ere DU TH “4 
Lalions and penetraiors daeivered ne Mart | 
Planetary Research ans are to continue the research on Mars in !% vith tl 
) ‘ eturn (Oo Ea;»rter 1 SO! ampies Tom *hodos Nn 7a [ 
aneta®r esealt ; LLL i Vill PILI ina 
nirared spectrometry, photomett trared radiometn Cis PIOPened Vericie he MSLOTy OF PlaMetary resear\ 
Marsokhod |Martian Rover}) with a driiling rig or ard 1S 
nass spectrometr 24as CNTOMatORTAap! ua Tl TOES \ . ; page ; 7 
X-ray pectrometn Meteoro gC neas ements re e_ZII eTALIONS O ne urtace VMiars ‘a , 
aken on (ne urraces ne ine Ve ‘ Martial - Fe. (0 OS. Gesivered 10 Caste i - / 
iT nanned Mars mission ar Oo hn sted ie 
hn the Space Researc NStitule c : le 5 
Ing Ulvorea ne DOTALI Neore ems i! \strophysical Research 
ne modeineg TO SSC ne ‘ I spNne;©re 
he Space Research Institute's screntists are nducting 
© SDAA Xesea CI NSLLLULE a8 DaIrlicipale ne prep pace-Nased astropnysicai resea\rc’r I i anges O ne 
TaLIONS and LLU } riud ne Dat HissiOnys adiation spectrum Simultaneousiy, (hmheoretic YOTK 
ssociaied will LUCIE ne : ’ . . ~W kOGIS iso DOIng maucted I iStropnysi ISMOORY 
ave be € nd the methods and struments Xtragalactic astronomy 
ave been substantially improy x ht 2} 
e development OI CAlTa-dalMOospNe#’ic AStror ny as 
© Gres Lud) . u Vial’ . it OSS c hn three princi pai GIrections iT astronomic< ve) ‘ 
$¢ ain me ni ( s DS l ( se Nas Deen Made oO! teiescopes instailed OF d : 
lending (ne md alulri yexes ind re emicies (the Sa@iyul stallions na if SOVI ait 
litferent rom L id Jl ." etl Ue! siTOnNOMIicad siruments were Da4#st OF SCIENIUTIC SiTl 
anding ne irti L S portal t aC Kages and manned multipurpose v« cies (Sa : 
he study he ette : t sphere uma he Kosmos and Prognoz series and the ner: ery 
THM CLTY > wt . [ 7% ne DOSS ar’ odes} ATU Ina@ily eceni ea\°s av< L [ 
matic changes asso ¢ vith Losphe ; iment ‘ pecialized space ehicles ety 
esearct > first of them was the Astron sate : 
I nme mid- FAS me IT’ ) c Cl) Was LAC I 
me XC L1OT woLTAM es ( x Ne : X¢ “ie oservalor\ as Oece! perat 2 j 
wWUles \ neanys Dac } Ti< UuvWVaite ne yiXlt 12 . ; OSserv« \ ZACQS > 
nown nus-Paiie : I ‘ ui¢ va) UC scarcn in the energy range } e | { } 
narking (he transit sé err eTi J \-fay telescopes designed » SOlVe (ne 3 
vi as mp C TON S uc . Nf ems gn-ene©rey SLTODNYSIC a 
hem- . ) $a \ —was deve per r nac > 
. AITIC ai . he [ TOR y . n< te ° ' witt : ste tron umbe 
escada g OCACT SDAA 24TUWAT yaiS rT) SE 1 yy) r _ " : clent 1c nd produc . gar 4 ; 
nlegrat¢ nuilipurpose 5 ) \ ued 
Stiga [ Viart ae ) Vitt ne 'TaMework he Rentger TO 
colf +} . re servations . ready beer 
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a. | Cai i; ALTO » DETER TOU ed i i i mY mio UUs NuUK / ! | Cie 
bw j POLOCSSIN Ol har lula A SVSICTI i oardwia miva si 
ind sollwa ls Deen Geveioped for aulomaled ue 
ula processing Wal meets We ign Qu ments ol u 
le MOS Giverse spheres OF ACUVItes, SUCN systen Central Specialized Design Bureau in Kuybyshes 
i cing used Onduct Nemaue aNnaivVSiS and pi 
{ im GULUS AKRWEN a7 


Shing OF images, Ne ODbservahon OF Naluras PPOs 


i Quasi ietime modt ima tn lassinication oF Uh 
rocesses 4CCOrCINg lO Production spel 
dien i Slauishlical processing OT spacecralt leien oT. Le MUY Dy sik ihe Rou ype 
Tite yeclwor jdt Na Deen Solved \ numbdel | 
hues ns OF NaVigahonal support for new space projects , 
a nifa: Specialized Vesipn Surcau in Auydvstn 
bel sO Deen Geail wilh, Wnered nanking OSSIDIL 
Loh ‘ ) ’ Cuu chierprise in oul uniTyY TOF The Ut iopmen | LK 
iT le Optimum rajyectlories [or 4 THA OyPee 1 Lie 
ln 1 . fry sample er ries ha een nu space technology tor We stud + Spa OF Dem ij 
searched tor a thght to the asteroids with a prelimina urposes, Mere were DON rockel DoOsers and spacecralt for 
. | Venus. Earth and Mars. and the possibi (ud i barn Miura: resources and monitor 1 iy 
a era issisl Neal ipiter for a ] al 7 n nmen is well as for DhOMedical and oll secu } 
i the Sun has been examiner is has been a loda ai esigners are nyvoived not ni wilh we 
wl) saturn and wateiite natters, Dul aiso with probiems on Earth, Thy i 
OlrTninge a iafge amount | WORK lt reat mip Oi 
\ddendum to article rOCeSSINg agricullural products and to develop equipimn 
OT Droduchtion i Nocolatle LOUdS and Man tii iris 
l ’ ctodel ‘sl iT rominen ” é ih nportant Gdirecuuon in ther act ictermined 
LOM LOUDGRK cn ait VIN » Ug t i le DOLE | n rion 
SSK \cudem r Sciences Spact Keseal ) Si j 
ld a rresponding member of the SSK Acad 
F ome lebrated his SOth birthda Sst steps Na Deen laKen in the area ol hema na 
operation, Specialists of this Bureau ha nceiuder 
mai stall warmi Neratulates Nin ld igreements with firms in Pram ima sth in 
Sa ng wisnhes Nim good NeailNn an ruittu spacecraft launches on a mimercial bas 
i OI re Denell i ™ { cen 
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" we) fe 
od 
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Vektor dynamic test stand. Systems for control of space craft are developed here and conditions of space flight 
‘nvironment are simulated, 
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Keshetney, Arasmash Plant Uirector Visit School nu ihe large numb | ou al problem T 
Atl Young \ osmonauts nportan ine LOIN SRE ersonn merainy 

: Wa ay, such ! Wu ‘ babi i] nidhood VYUOUIU 
1 Wal } Tit K i KIT \ Tih TELE ih 
' RA \ spe u rt pond VK , | 1 PUD UVULALON etl nuUuUIn Mt ws 
. raenovarek Ldoleecen n ozern vals, Mow le siructul which has formed in 1 
| ( in Wi ThaA WSSIDIC LO A mips Ww DUOSEeU 
al Th 1 ucu + ACOCVIE rh / i INA Tat i SPUCIUPIO i dit DUDE MLatOn i] 
b pn j yOu f) 1 Tahiti wdun much it Thiet ru ) aes rr eneay i 
MOURN j UDSDIE ra Hewspapre VOU hel 
i mnkKabit youldn nm De Said 4S @ IOK 1c Wa “ yan HON NaS Oe KNOWN [OF a lONng 
\ mic iin) i< 7O 1 ai <4 ne we if “ear ' ri uM Mean , . anit a ; 0 
‘ , ’ upal genera TT tor r men | @ WClIWOrTK j Perla Zer enous at i 
' rordinar lan Lod hy ve add er iT Choo: Of asl NaULICS IN] Aras ISK UNCC 
‘ iis | he pale mcsimner WOKS Near Aras UN ine mt ai a + aren oe GST 
T na n swozern which ul \ ’ , , 
iT rid miikiwgnal 7 UL Spas niet was eslaoisned 
ne wont abi ue Arasn ' K Maen 1 ASTASTH LISA y UpPait minues TO! urtnel 
, . an agreast foinene - — Lit SSIUE ah Or ine Ut MOpment OF Hew lecnnol 
at . t- = : vegyeas CEUUNEN mics he area of equipment, tor the devising of new 
’ al wera i 
, liehigent mners and scrence-intiensi OVS ind for 








\cademician Vi Gupaioy, director of the “Krasmash’ Plant, with students of the school of young cosmonauts 
yr) vi ‘ i I ; bail x ] } Y : ‘ } } I I 
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\ iat ’ d , ) ‘ . ’ % Ti | 


Heshetney and \ 











oe »/ ; Mes 


‘6 June 199! Space Policy, Administration 4) 
‘I rrol darre! Moll and nus SSK mon of Scientusts Nas Deen lTormed, And now 
wUurcding sehoo!, Me is 4 specialist in our soetely Nas Deen estadiished, isnt his simply Going 
Opa 1 pn CS aNU adi nom Ther VNal is in ue! 
ih it PSallOns ! i ted 
, r ducational svstem with much IN. G. BochkKarey] It was, withoul a doubt, the changing 
lal our SVilabuses in the area of the Hluahion in he country and We processes Of Gemocrall 
, vwiter This statement of the pr ‘auion Wal are under way here Wal Stimulated the 
ean 1 westul i pol les ines stadlishment of the Astronomical Society. Bul the idea 
T a poken similar words in r i the need for 4 professional society of astronomers was 
1s leads to the idea that we in oul korn some 2U years ago. The principal motive was to 
mpet mmodil Oul uguca nite acuive researchers so Wal, logeMer, Wey could raise 
1 presentalives OF anoiner Ame! ne evel Ol M&M el asSironeomy \ ne moment, we arr 
y } rsil {t Alabama in Muni URRINnR Oenhind msideradiy. Vul mimbution to world 
ns idea. At this un rsity at the spac isitronomical science Nas tailen to several percent, and 
el S 4ai8O a4 SCHOO! Called Ne Spas \ il 10 longer 4 greal power in Wal field 
d ingerstanading on Me hoiding 
. oint school-conferences ha iyu. \. Yefremeov} As betore, the administrative 
' t of them will be held in Krasn mmand sivie of leadership prevails, reali authorily has 
\ x held » Hunt: le. The peopl or Gecades Deen concentrated in a tew Nands, and the 
k a yf ding the syilabus and scien MCLE TLIE LE mmunity is Often simpiy unaware of dec 
yoth schools NIOns Madt it tne top . ooperaling wilh he existing 
ficial Structures, without replacing them, a society ol 
\7asno\ arsa are announcing i V1) yrotessional astronomers uld exert an intluence n 
reme. [he winners will de in bt lecisions Deing adopted 
} iA NaUll ’ 


N. D. Morozovaj |t seems that there is a Joint Screntitic 


uncil tor the ympiex “Astronomy” Problem (JSCA 
Sactel rrmed lo Improve | evel of soviet > Le SSK A iWemy Of Sciences, and to a considerapdie 
\sfronom Ktent, it iS creating and implementing (Me program ol 
ik ¢ isironomicai researcn in oul uuniry. YOu Teel Mat Mal § 

MX {jj ' ] j j J 


rot enough’ 


IN. G. Bochkarev| First of all, don't torget the lack of 


ordinauion among Gepartmenis, and there are astron- 
SOcCNKAa Na ma SS ' 4 BK sf 
mers not oniv in the Academy, Dul aiso in the State 
, tat! y j “\ y ei ryy¢ j % a ’ ; 
’ ’ si .\ ts> ’ se ’ 7 ' 1} . ’ 
ondent N » Dieemane Raising gucationai Stem and departmental institutes and 
rganizations, For example, the Leningrad Oputcal- 
\ non ‘ aragrapnNns al >) ' 
Mechanical Plant, where telescopes are made, and the 
NPO jscienutic production association; Astrotizika 
vhich is engaged elated research area, [That's why it 
y ne « hye SSR \ nomica IBRaKCU 1a retatec Cd la | lal ? 
Sentirety natural, al least al the level of a societs oO sel 
» Apni. More than lelegates : : 
ip a Structure that could Dreak down interdepartmentai 
Zan j . ing acacem J 
Ya 4 
SOLULION r¢ iil j } 
Gg apf d hart 1 working > one h the | hat 
nm adgdgiuon, we weren satishied wilh the tact Nal many 
\ ned a i ngres ing 4 DLATC y . 
Jecisions in the fieid of astronomy were Deing made as 
\ ‘ ry > la TY) ) “\ ; 
he result Of |\ODDYINg OF Were made (oO SiIOWLY, and, In 
’ \ nomica } ite nen an : 1 
nan ses, the latest scientific advances weren yerng 
rOatSaK ningrac Sta 
aken into account when the decisions were mace 
\ \ pn ( im AImospne 
j ACaden r scrences , , nlp t thay } 
iyu. \. Yefremov] A classical example of that 1s the 
2 ind a board member Y “I Voetre moice OF Me site tor he mnstruction Of the O-mete! 
yen \ > Mik , , erescope OT Tt SSR Academy of Sciences. it § an oid 
uit . a 3 4100 ( 
. , 7 . story, the site that was chosen was DV no means tne Desi 
VLE 411 at u ( mlLUd Ul l 
ind how it was decided on was Known to only a smail 
2roup if individuais, and the scientili ommunily 
orozoval K n imu ict mou OK vyasn t it mn on the discussion. And we dont want a 
r ubs Na prung up: th SSR pel n of that situation with the project invoiving the 
( re WV ( ‘ 4 } eZ Y~ rh echuionai optical terescope There 1s no doubt as 
ot so long ag *RIRODA o the need for large instruments, but their installation 
} IGINng r tO De more rr ai e, their design, and many otner matters must De widely 
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in the past, when our country launched instruments into 


space, evervining was Gone in deep secrecy ment up to 
ine last moment ind the adsoiute majonmtys ti the 
scientinke Community iearned adoul it alter the tact, alte: 
the launch, For example, in your journal, in the section 


‘Scrence News,’ | read that the Glazar ultraviolet tele- 


scope had been installed on the Avant module. It is not 
entirely ciear lO me why hal was Gone, Decause he 
nternational ultraviolet [LE satellite has been in space 
now for almost |U years, and it observes all the most 
mportant sources in that verv UV range of the spec 


trum, and the resulltS are accessibie to evervbody. In 


addition, our Astron satellite has long been in operation 
itis entirely possibie that there are special features in the 


Glazar science program that explain the need tor its 
aunch, Dul, unfortunately, few peopie are aware ol 
them 


Ot Satishied 


IN. D. Morosoval in other words, 
with tne 


Ou were 


sAIStiINg SySiem for Making Gecisions 


’ 


ight. Incidentails 
inoiMer 
yuncilot the | 


iyu. \. Yefremov] That's absolutels 
n addition to the JSC A 
agence’ ine AStronomica 
Academy of Sciences, it 1s 
and working groups, not ail ol 
ourse, are working 
ISCA that ts of 

members of the Department ot 
Astronomy and directors of astronomy 
about 25 individuals, in ail); it 
demicians who Nave 


inere is yet governing 
SSR 
nade up of different sections 
vynose memobders, ol 
istronomers. Nevertheless, it 1s the 
ONnsiS{tsS Of 
ind 
rganizations 
nciudes two-three aca- 


ruied istronomy for more Nan 


Jecisive importance, and il 


(reneral Physics 


‘0 years now 
| want to emphasize that we are not 
> governing system, Oul a forum in 


reating an alterna- 
which aiternative 


SOIULIONS Can De advanced and discussed 

Alter ail, i S not just poor technology that’s causing our 
ag. Al this very moment, there are tasks in which 
worid-class resuitS cOuld De ODtained even al the level at 


which we are equipped. For 
mine the Hubbie constant 
yHjective of the Space Telesc 
roit), (he near galaxies 
tO Study tne 
arge telescopes 
nN piaces with mediocre astrociimate 
quite inetficient 


‘Xampie, in order to deter 
ehabiv (the No 

ype Nal aunched into 
be systematically surveved 
them. But ail three of our 
ind two 2.6-meter) were 


more 
Was 
nust 
variabdie Slars in 
Suri 


tneretore 


i O-metel 


ind are 


Our science, including its manpower, is concentrated tot 


the most part in Moscow and Leningrad—where there 
are more fhignhiy skilled specialists than in ail the 
remaining astronomy organizations of the country taken 
logether—bul there are no large telescopes at their 


disposal 


IN. D. Morezeval Then how do you 


Situation’ 


ntend to change ne 


oective is {t moid pudil 
momy authonties We 


Amemncan Astronomical 


IN. G. Bochkarev} Ou: 
pinion and 
Can cite the 


imryv it to the ast! 


xkperience OF ihe 
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yourety, 4180 4 DpUudlic organization 
capability of distmbuling money. But 
decade, Dy means ol 
Uping aN asironomical research program Dy 
ihe most State-ol-the-art 
mmending them (extremely su 


government instilubons 


ynienh Nas no real 
irom deca { 
commissions, it Nas Deen devel 
np oul 
progressive projects and res 


cessfuils it that ‘ 


IN. D. Morezoval Could VAGO—the All 
nomical-Geodetic handle that 


nian \ 
societs rernaps. 

Yu. \. Yefremoyv) That society brings together not onls 
astronomers, Dul also geodesists, in actuality, the 
mers in it are represented, tor the ima 
leurs, there are few professionals, which ts particularh 
the case 


isiron 
nost pa; \ 


n Moscow 


IN, &. Bochkarev| The professionais in the sociel ire 


diluted in a ratio of | professional per U amateurs of 
geodesisis, and being on an equal footing with ryvom 
elise, they cant soive their professional problems i 
which there are a very great many. In addition VG) 
sprung up in the extremely reactionary | 440s in plac 
the disbanded astronomical societies and laturail’ 


adopted in tull measure an administrat mmand 
work Stvie that didnt meet all the needs of the 
imateurs 

lYu. \. Yefremoyv| In actuality, astronomy and geodes 


dont have any common problems now. Earlier, tor 
example, the shape of the Earth had to be determined 
(hats a problem tor higher geodesy that merged with 
practical astronomy. Now, however tS an independent 
field of scrence and the interests of astronomers ha 


shifted to 


ther fields. Astronomers no longer are 
nvoived in cartograpny or reckoning time. And it § no 
accident that the world community has long had an 
ndependent International Lmion of Geophysics and 
Geodesy and an independent International Astronom- 
cal L mon 
IN. G. Bochkarev} Naturally, a new societ nif it be 
professionai, constitutes competition tor V AGrl) Decause 
even amateurs may De drawn upon tor work in sul 
DOIN internationai and internai experience Nas shown 
that any monopoly ts bad. However, having broken the 
monopoly, Dul in nO way Making Claims on the functions 


t VAGO, we hope to imrange cooperali tforts with 


IN. D. Morezeval You stated that the idea of a need fo 


i professionali society was Dorn a iittie under _' irs 
igo. Why did it take so long to come abou 

|Yu. N. Yefremov} As early as |972 | prepared a draft of 
a charter tor an astronomical society and discussed 


pservators 


with specialists Of the Special Astropnysicai 


SAQ) of the USSR Academy ot Scrences and with some 


ndividuais trom the then-ieadership of the Astronom 
cal Council. The draft was met with interest, bul then all 
the interest died oul. A familiar picture, isnt Bul in 
the late | 480s, when projects began to be pul forwar n 
i CcOMpelilive Dasis, Peopie Nad to Start yealing tine 
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il (and thas genuy will lake at (east a vear), we need 


oY coll niormation on what kinds (large and smail) of 
eclescopes CAISL IN OUT uniry. AS DaradoOxical as ti mas 
eem, such information is unavailable at present, W 
wed to lo prepare a list of what here is—insiruments 
neu puoiilies, who Wey Delong lOeeand Wien Start 


mcidineg ow lo improve We CkIsting Silualion 


IN. D. Meorezoval | hese days, one hears more and more 
boul the clulteringeup of nearkarth space with trag 
nents of spent icles and space “trash, Woes you 
weet nienad WOT nvoived in soiving al 


rooeMmM 


IN. G. Boechkarev] Astronomy does, in tact, have its 
logical probiems, Bul among the top-pnmorty prob- 
ems | would aiso include the prodiem of protecting he 


mean sky. Very pure in (he past and (heretore suitadik 
or astronomical research, it is now being polluted in the 
nost outrageous wa ind not only by the Bakhchisaras 
ant 


nscharging ment Gust, Dul aiso DY rh ul 


unding Quarries and Ne enterprises of adjacent seu 
loodlights at night shine in the direction 


ny try oservatlom \ i; resull of fie 


nenis VOM 
ntensiicanon of 
nadustrial (ignting of ihe SK it ire imean Astropnys 


vCNSil tt\ | ri clescopes 


Yu. \. Yefremeov) Bul that can be deait with, The largest 
ym Kult Peak 


apidly growing city of 


American nauonal odservalory is situated 
ipproximatet' vv Km irom the 
Tucson, whose population already numbers several hun 
Koght after the 


here was virtually no light trom the city. Bul now the 


ired (thousand Oservatory was Hull, 


rornzon is nply atlame. What did the American astron 
mers ce ai nodilized public Opinion: popula 
crence articles were published, taiks were given on local 
Tear ind members of the {" uuncli were invited 
he observatot \S a result, city officials decided that ail 


ignts had to De fitted with shades thal directed the 


ight downward and with filters that did not allow 
aSSaRt i miinuous spectrum nadividual lines ar 
it ( Mrmiul 

nel uso 1s (he proodiem OT The tullering 


i rh eT One rani Zauons I( wl aiWaysS Da 


itention to (he Dan on Operavion in he frequency OJand 


Served fOr asi nomical observations 
iN. G. BoechkKarev) Bul there aiso is a posit scle 
Astronomical oservalions are MaKing it Puossidie lO 
Oi i numbde! | iOogical prodviems (Nal Oul ities 
a r cxampile, the use of the well-developed method 
ft spectrai observations Of The sun enavdies us to (rack (ne 
Nemic mposition Of the Eartn § atmospnere on a 
mtiinuous basis. We are talking about environmental 
nonitoring. it Ma irmn Out to De one OT lhe principal 
ifeas mmercia niractuail act { | ur soctet 


IN. D. Morezevaj |s the Astronomical Society capabie ot 


inning mone nudependenti' 
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IN. G. Bochkarey] Al (he moment we do nol have a singh 
LO nh OUb At rLuatil Oul ihen we vor mivy recenuy 
oOrm©ed 


Lis clear (hal we mnt survive on membdersaip 


cs, OOCUUSE ere are so TOW OT US rw Charter sets Ue 
nuividual Membership dues al percent of one munth 
uiary per year BY a maori vote at th 


ieress, it Was Gecided al organi Zauions can De spon 


OUNCE 


WTS OD PUOUNSOTINE assistanes in de DOL monn Tite. 


a Cusinp OF BPabisS DEOVISION OF CQUIPMment OF Dremises 


vy ihe ofganizauion of conferences of olMer Astronomical 


Now we ar Unt On Te assistanee primary of large 


istronomical institulions (State Astronomical iInstituk 
ypecial Astrophysical Mservatlory Ypace Kesearch 


Institute, Physics Institute. Moscow State University 
preliminary agreements Nave Deen 


incidentally, Moscow State 


onctuded with them 
niversily itsell assisted in 


rmaanizing and mducting the founding congress, tt 


114 repared to provide me-lime Assistance rm tr 


nitiai setting-up of The Soctels 


nm weneral, lowevel re Nnarter Nas set Gown Oroad 


possibilities for carning money. the creation of tempo- 


ary screntilic groups, of Screntilic producuion associa 
ions and ol 


woperatives, all of whose range of opera 


ions will be broad—from astronomical instrument 


nacning lo all reparahion and adissemimavon i 
isironomicai tlustrations tor the popular lectures of the 
“nanive Society and tor the 
Withoul a 


ntierest 


normous army of amateurs 
loubl, joint publishing activity wall be of 


IN. D. Meorezevaj Does the 
use to involve itself in matters of the financing of such 


Astronomical Soctely pro- 


najor nauional astronomical programs as, [or La im pit 


he “Kadioastron  prorect or the \-ray and IR projects’ 


IN. G 


ulling Dasis 


Bochkarev) For the time being, only on a con 


ivYu. \. Yefremev] For the most part, however. u will 


tudy and shape puditc Opinion and then mvey Natl 


pinion an Mcision mManKers 
Now, tor example, there is a plan for creating a joint 
EMA countries. Bul sinc EMA is 
ailing apart Delore oul ry eves, the plan must 


OSE TVaLOl ry Li 


eworked, il las Deen Suggested al (he obDservalory Oe 
mut in niral Asia, near Mount Maydanak, in a piac 
viln m climatl vVilh the NMeip ot ie il 


While the precis« 


good astre 
iss Tirm mstruchion site is Deng 
lappen nal 


jilaborate with us. Alter ail, in the 


lecided upon, it may wbody will De lett 
vii vanis 
iortnhern Nemispnere Mere are quails BOOU Diaces, sucn 
iS ke inal Siands, in adaiuon, asironomers are mor 


nterested in making OoDservalions [rom (the southern 
vemisphere, because from there tt is possibile to invest: 
wate (he Magellanic oud, thr nter of the Galan iC 
hink our Eastern European coileagues preter to work al 


he Southern European (bservatory in Chile or on the 


inal Siands win nirai Asia 
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IN. D. Morezeval) Can ut be that nobody needs this 
‘omid.’ and it hasn't even been Dorn yet’ 


i\Yu. \. Yefremey) | fear that that § true. Bul in any case 
it would be very important for us to participate, both in 
»Oservahions and in joint projects, at least at the Euro- 
pean level, Observation stations are needed in the 
southern hemisphere—and not just anywhere, Dul in the 
neighborhood of the Southern European Observatory, in 
ywrder to arrange professional contacts and make use of 
their technical resources, 


IN. G. Bechkarev} As tor major Soviet astronomical 
projects, al the founding congress reports were presented 
yn Radioastron, the UV telescope, X-ray projects and 
the Lomonosey optical project, which in some respects is 
similar to the West European Hipparchus project, 
although the Lomonosov project proposes a completely 
different method; the implementation of the two inde- 
pendent projects will considerably increase the volume 
and quality of the information. 


IN. D. Morezeval Did the science directors of those 
projects become part of the Astronomical Society board” 
What, incidentally, is the size of the board? 


IN. G, Bochkarev] lt was decided not to pul a ceiling on 
the number of board members, so that everyone who 
wants to test himself in this field would have such an 
ypportunity. As a result, in addition to the three co- 
chairmen, the board includes 45 other individuals from 
approximately 30 institutions, the geography of which 
geography is quite broad—from the Baltic region to 
Lssuriysk. In general, however, the congress was 
attended by representatives of all republics in which 
there are astronomical institutions, and most of them are 
represented on the board. Since, according to statistics, 
20% of all the screntific institutions are in Moscow, | 2 of 
the 48 board members are Muscovites. 


IN. D. Meorezoval And why was it decided to elect three 
co-chairman, not just one? 


IN. G. Bochkarev} That was proposed by the initiating 
group. and the congress supported it with a two-thirds 
majomty vote. However, the charter makes it possibie to 
solve this problem differentiy each time. | think we'll 
return to it in a year, at the next congress. There is always 
the danger of growing into some new bureaucratic 
machine, and we argued a great deal about that. In order 
to reduce that danger, we finally agreed on establishing 
oo-cnairmen. 


yu. \. Yefremov] Nevertheless, some precautionary 
measures were taken. It was decided, for example, that 
the directors of astronomical institutions and councils 
cannot be board members, and that’s exactly why there is 
not one director of a large project on the board. In my 
pinion, however, that’s a two-edged sword; after ail, it 
would be the most natural form of cooperation between 
public and administrative structures. 
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IN. G, Bochkarev}] We will simve to reach agreement with 
existing official structures, at least in order to make thei 
work more public—for example, by publishing in the 
Bulletin information on decisions they have made. That 
will represent a step forward, | am sure that, for the most 
part, (he proper decisions are being made, Dul the public 
knows nothing about this and therefore these decisions 
are met a pnom wath hostility. | hope that glasnost wall 
remove thal stress (hat sometimes arises between the 
leadership and the astronomical community 


A preliminary agreement has already been reached with 
4, A, Boyarchuk, chairman of the USSR Astronomical 
Couneil (he, incidentally, took an active part in the 
founding congress), that the Astronomical Society will be 
informed of the decisions of the Astronomical Council, 
which deais with all ground-based optical astronomy and 
has actually taken on broader functions yet. We must 
also achieve the same cooperation with other councils 


IN. D. Morezovaj lt seems to me that one of the most 
distressing probiems of present-day Soviet astronomy is 
that of a lack of leadership associated with the loss ot 
such giants as |. S. Shklovskiy, Ya. B. Zeidovich and A, 
D. Sakharov 


IN. G, Bochkarev|] \ nfortunately, | can't offer any con- 
soling words—at (he moment, there is no one to replace 
them. There also has been a pemod of stagnation in our 
science. An extremely painful process of replacement ot 
people, a change in generations, is under way. For 
example, in the generation we belong to, there are, in my 
opinion, no such leaders, and | hope God heips us to 
raise them. And that is what, to a large extent, our 
Society aims to do. 


Footnotes 
|. “Revived Society,’ PRIRODA, 1990, No 3, pp 71-76. 


2. See in this issue: V. A, Bronshten, “Collapse of Society 
soo 


of Amateur Astronomers,” p | 22. 


COPYRIGHT: Izdateisivo ““Nauka’ zhurnai “Pmroda’ 
| 990 


Seviet Participation in 1992 Competition for Solar 
Sail Spacecraft 

917Q0067 Moscow IZVESTIYA in Russian 8 Mar 9/ 
Union Edition p 8 


[Article by S. Leskov: “Space Race in Honor of Colum- 
bus’’: first paragraph is source introduction} 


‘Text] It has been decided to mark the 500th anniversary 
Columbus's discovery of America with a race involving 
giant spacecraft under reflecting sails. Space sailcraft 
created in Europe, Asia, and America set out for the Moon 
and Mars in the fail of 1992. 


The date |2 October |992 marks the 500th anniversary 
of the discovery of Amenca by Chmstopher Columbus. 
In connection with that anniversary. the L nited States 
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Near the large Finnish city of Tampere, a | U-hectare area 
with a highway and a railway has been selected tor the 

msiruction Of the spaeoe center, and Gesign WOrK 1s 
proceeding at full speed. 


This story Degan in |98’ when the Finnish journal 
‘Construction Industry” announced a competition for 
the Dest design tor a lunar base. The most successtul 
design was a joint design by the Finnish architect and 
duilder Pekka Teryavya and the Soviet architect 
Ozhangar Badmayevich Pyurveyev. The construction of 
a lunar based according to their omginail and simple 
design, if it is done, would be in the next century. That is 
why the idea came about of creating a “lunar base’ on 


carl 


Che search tor a suitabie site Degan two years ago, and 11 
ended in the town of Yulejyarv: near Tampere, a large 
ndustrial city in the center of Finland. The locai com- 
nunity has already leased the selected site for 50 vears 


ne can already see drawings and modeis of the future 
‘lunar settlement,’ and one can take an imaginary 
-xcursion there. The center of the “lunar settlement” wall 
be a huge spherical dome 48 meters in diameter. [t wail 
rise 30 meters above the Earth’s surtace. According to 
the orginal intent of the authors, the visitors here, after 
they pass through the entrance hail, are supposed to be 
nciuded in a space flight program. Several areas are 
lesignated tor that, and they follow one another in a 


he visitors—ranging from cmidren to the eideriy—wiil 
imve in groups of about 20. First they are supposed to 
nave a medical examination to evaluate their health. The 
most suitable candidates tor flight wail be selected. Then 
ail would, as it were, enter the Cosmonaut Training 

‘nter to become acquainted with the simulators. Those 
who are selected for the flight wall don spacesuits and 
take their place in a three-man spacecraft. The rest wail 
be placed at varrous “backup” consoles of the Flight 
‘ontrol Center. And then, it’s off into space. The equip- 
ment makes it possible to simulate a flight around the 
Earth, to the Moon, and to Mars. After successful 
ympietion of the flight, the “cosmonauts” will undergo 
posi-flight examination, and then wall meet with those 
who wormed over them in the Flight Control Center 
round a fmendly table, where they wail eat actuai 
smonaul food trom tubes 


[he underground portion of the sphere is a large basin 
1round a central elevator with see-through wails. One 
-an observe directly (nrougn the giass car of the elevator 
hrough special windows how spacecraft move, how 
ysmonauts work in weightlessness in water. Here, Dy 
ine way, actual training sessions can be held. But overail., 
{ IS @ Marine space theater. 


ng this underground floor in the elevator, one can 
pass the first floor and exit on the second floor, where 
varmous real spacecraft are located. If visitors go even 
nigher in the glass car of the elevator, they find them- 


serves in 


i green OasiS (Nal simulates an eXxtraterresirai 


Space Policy, Administration 47 


settlement. Here, there are several caies and bars tor 
those who desire their services. The visitors wall expert- 
ence Various psycnologicail methods (Nal relieve latigue 
and tension. 


Outside, in a semicircie around the central dome is a 
hote! that accommodates |5U peopie and in which each 
room simulates the cadin of a spacecraft. Located on the 
inher side of the dome will be the arc-shaped Service 
Center Dwilding, which wall house vamous space offices 
and laboratorres. International conferences can be held 
nere 


In a forest landscape will be an actual launch pad with a 
Proton rocket. Nearby will be an area with various 
altractions and an exhibition of space technology trom 
around the worid 


The development, which is headed on the Soviet side by 
Protessor D. B. Pyureyev, consists of a large group of our 
architects and space specialisis from scientific institutes 
and industmai enterpmses. Much of the equipment tor 
the ““extraplanetary center” in Finiand wall be comed 
trom actuai SOviel space Nardware 


Pekka Tervavya, the director and manager of the joint- 
stock society called the Tervavya Group. is tuill of 
enthusiasm. In his 52 years, he has designed many homes 
and public Duidings, including vacation and tournsm 
centers in Spain, ltaiv. Morocco. Tumis, the Soviet 
Umon, Mongolia, and China. But he considers ail that 
yniy a prelude to the main concern of his lite—the space 
tourrsm center. He thinks that the first phase of work wall 
De pul into commission in |¥¥2. which marks the 
International Space Year. It is not dream, Dul a 
udicious calculation 


To implement the project, a jount Soviet-Finnish ven- 
ture—Kosmos-Luna |Space-Moon|—has been organized 
with USSR Glavkosmos |LUSSR Main Space Admunis- 
tration] and the support of the USSR State Committee 
tor Scrence and Technology. Sixty percent of the corpo- 
rate Capilai, and (hal means OV percent of the Ttuture 
revenues, goes to the Soviet side. The proposed expen- 
ditures are not that large—about $70 million. That ts 
how much the United States would take to fly three 
foreign cosmonauts on board the space shuttle. But this 
center could be visited Dy about S500.V00 cmidren and 
adults a year 


We hope that such a center will also appear in the Soviet 

mon. If our enterprises, in the midst of conversion, get 
actively involved in the manufacture of the needed 
equipment, it could be delivered to ail countres of the 
world tor lunar settlements on Earth 


Omsk Production Association ‘Polet’ Advertises 
Capabilities, Seeks Customers 
41 "QUU72 Moscow SOVETSKAYA ROSSI? 


n Russian 20 Mar Yi First Edition p 4 


Advertisement for Omsk Production Association ‘Polet’ 
n SOVETSKAYA ROSSIY A) 
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| Text] 


Polet Production Association 


The Poiet Association is a large aerospace enterprise that 
produces a broad range of products—from space vehicies 
to consumer goods. 


On its premises are an experimental design bureau, a 
scientific research manufacturing institute, an institute for 
the design of industrial enterprises, an institute for 
(raining engineers, and an aviation technikum. 


The production and technical experience of the associa- 
tion's personne! represent priceless capital garnered over 
a period of SO years. 


Poiet Production Association Celebrates SO Years. 


In July of this year, the Omsk Polet Production Assoc:- 
ation marked its anniversary. In 1941, an aviation pliant 
was created on the basid of three Moscow piants that had 
been evacuated to Siberia. It was housed at the time in 


several converted and hastily constructed Duidings. 


Over the years gone by, the plant has grown many times 
Ver in terms of its scale of production, and it occumes a 
total area of |5 square kilometers. [t has united many 
thousands of workers and specialists into a single collec- 
live 


From a specialized aviation construction enterprise, 
Polet has grown into a muiti-purpose association that, in 
addition to tundamentai space products, produces a 
arge assortment of consumer goods (such as Sibir 
washing machines and toys) and civilian products (diese! 
tue) separators, medical equipment, etc.) 


Many important and compiex problems have been 
solved by the association's collective over the last 50 
vears. Here are only some of them: 


—production of the YaK-7 and YaK-9 fighter planes was 
mastered in five months. In two and a half vears, a 
total of 3,405 fighters were produced 


—the production of the IL-28 bomber was set up in nine 
months. A total of 758 aircraft were produced for the 
Soviet Army 


—ihe production of the TL-104 passenger airliner was 


mastered in |2 months. Fifty-esght aircraft were pro- 
duced 


—production of space hardware has been mastered on 
extremely short deadlines 


Of course, that could be done only by selfless, creative 
people devoted to their work. And they worked not out 
tf fear, but out of conscrence. 


Last year, the Polet personne! again proved that they 
knew how to work creatively. With a reduction in 
defense orders, they were enterprising enough to boost 
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the volume of consumer goods produced Dy 6) percent, 
that is, the production of consumer goods was 42 million 
rubies higher than in | 989. 


Today, with the multi-purpose aircrait tor the Arctic, the 
AN-74, being pul into production, the problems that are 
coming up are the same one that came up 0 years 
ago—production must be started for a new product and 
itS Quality certified in compressed time frames. And that 
must be done in the midst of disorder, when economic 
tres have been disrupted and suppliers have been lost. 
But before, in even worse conditions, each found within 
himself the strength to work and nol groan aboul the 
difficulties. Everyone is certain that the Polet production 
association will be able to solve this difficult problem by 
using the experrence of veterans, the best work traditions 
and habits, and determination. 


The personne! of Polet hold dear the:r recollections of 
the legendary historical figures who created the fame ot 
Soviet aviation and the Soviet space program. A. N 
Tupolev and S. P. Korolev worked at the Omsk Aviation 
Plant. 


The council of veterans of the association is addressing 
the readers of SOVETSKAYA ROSSIYA when it says 
we will be grateful to ail who worked at the Polet 
production association earlier or who worked with S. P 
Korolev and A. N. Tupolev and who are prepared to 
share documentation and recollections 


We invite ail of vou, dear veterans, to the anniversary ot 
Our association. 


We hope to see in the pages of this newspaper sketches 
ym other enterprises whose work created the history ot 
aircraft and rocket construction 


The Past 


July 194i1—the year the aviation plant was set up in 
Omsk. 


December | 94i—the first TL -2 high-speed dive bomber 
is assembied and manufactured in the shops of the piant. 


December |942—production of the YaK-7 and YaK-9 
fighters is mastered. 


|949——the first IL-28 bomber. 


1957—manufacture of the first TU-104 passenger jet 
airliner. 


1\969—development of the Kosmos serres launch 


vehicle. 


January |974—production and launch of the first high- 
altitude atmospheric probe, the MIR-2 rocket-space 
compiex of the USSR Academy of Secrence and the 
organization of Interkosmos 


|984—participation in the manulacture of the propul- 
sion system for the Energiya launch vehicle 
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urns Oul Wal today Wis is not possidbie, even nougn 
Mir was 
vorking on it, Why’ The spaceship Soyuz can carry a 
ft three peopie. Bul then it is impossible to 


ring anything Dack from oroil when il 
AV, 


ntiended [or Six to Oosmonauls, Only lwo are 
nadsimum 
elturns, SO tw 
peopie nit, And a second ship cannot be sent: There 
Vill MOL De 4 Tree GOcKINg Taciiily for it lor 4 long ume 
ince Ney are aiwaysS Naving tO MaKe room [rom ine 
Progress igo spaceship Oringing Suppiles OF food, 
valer, and other things, SO Were can De ONLY Weeki’ 
Buest thights tO ihe main expedition, Dul Mey are 
mpileteiy ineffective 

© thal is the sad picture. In this connection a question 
mises yd we need the Mir at ail’ | will answer this wa 


Ww indgouDtedly needed it miv tor Gifferent purposes 


ld hscussed Ooniy one exampie OF Me mistakes 


aied tt he Mir station. We have made many even 
While CCOR- 


nore giaring mistakes in Our space science 


ng its achievements (and they are undouDtedly con- 
iderabdie), on the threshoid of its anniversar VOuIC 
Ke to concentrate altenvion on its SNOrtcOmMIngs, [ol 
he Durden OF WMese is decoming SS iy nea O1 
nuch tor our econom 
pac cren j yromising Orancn and NMOUIC 
Oa real Ceai [or tne untmr ne more so since we 
la 4 ZOOd Toundavuon [his is precisely why we must 
i Well-(nhOugntl-Oul Strategy and tactics Nere 


txpenditures Could Be Recouped [en-Foid 


5) B hertoK 


al ire nts which lea i special Mark on peopit 
nory anan ry, anc tne j 1 poOwertul impetus [oi 
} i ig OF Ne peopie, tne appearance O! 4 Kind Oi 
notvonai upsurge Mat unites societl ing cements 
zether. [he first thehi i man in space, Mat of run 
parin, Wa uch an n 
Ga ne untry is Givided anc the peopie are nosie 
G worked up. res, we Na nany prooviems now. And 


or the sake Of Whal nations and peopie Nave } 
non re i these goaisS n Mm cw > dp Get 
nat giodai Neicd to which we must appi' i 
el rte pen ind crea in on 
ij WOW ] Spt LIS u ICcnic men re 
\ } { Oped the program tt i manne pe 
) ry< n | mS yT QI i y Va i al | yI an 
} A l la nal Jai Da Oil rt \ 
ld ar Ties U icn granac prok Sd oi ‘ 
} Bn | \ ie ~ anc is ret Tit i iWak l 
4 a ‘ a ride i iit ‘ * i } | ul i 
< ilGa Th Nas nan ‘ ‘ oT } 
SOR rt } UG Sid 
i Y i bit Quipmen Ka rt 
I ) ) id T \ I 


muitipie use space 


Space Policy, Administration $s 


aS ied tO Many tundamentai discoveries, and space 
apabdie 
;COnOMY 


»yStems are i Geveioping new DOranches of an 


‘tfective without which progress in (ne 
nauionai economy is impossibie (television, telephone 
and otmer communicauions and the wealner service are 


inthinkabie without Satellites) 


Bul today it is not creativity Dul the chaos of destruction 
thal threatens to swailow up society. And space 
Joes nol escape tis We musi gel space projects olf the 
mmediate economic 
trom assimilating space that exceed expenditures on 
space science many times over. [hey say that 6.9 billion 
ubles [R} “tor space’ is extravagant. But almost two- 
inirds of this money was used for Milllary applications in 
Jr do probiems Of protecting (he homeland not 
nterest us any more’ The war in the Persian Gulf has 
shown that we are sull a long way trom complete 
harmony in the world... And what are R6.9¥ billion spent 
ym space when unproductive expenditures and direct 
osses in the USSR national economy in that same yea! 
| 1988 amounted to hundreds of dillions 


WICICE 


ground and insist on an eturn 


space 


in the other Nand, space science is 4 Dasic science. And 
iS WIIN ail other Dasic research, one cannot unt On an 
mmediate return trom funds invested in it. So tar a large 
amount Of Work Nas Deen stockpiled, A new environment 
for mankind is being assimilated—space (and aiong with 
Deing ulllizead wilh 


ncreasing effectiveness). Or do we 


mis, tS possiDdilllies are 
niend to ive [ol 
Oday withoul pulling anything aside tor tomorrow n 
his connection one recalls Yuny Gagarin s exceilen 
statement: If throughout our history mankind had 


~ 
a 
- 


zuided oniy DY immediate idVanlages ind aspiration 


ve Would De living like cavemen to this das 


] yurse, in the assimilation of space money must De 
nvested with intelligence and maximum effectiveness 

kododyY would argue with that. Alas, we Na lot man 
iged to avoid mistakes here. But with hindsight 11 ol 
hifficult to point out mistakes and failures. They are on 


When doing a large amount of work 
npossibie to avoid them. But all this certainly does n 
nean (nat the deveitopment OT Soviel space science was 
Ong series Of mistakes 

1 Ins NnHecuonNn would especially like lO Geai WIth an 
ssue that 1s being discussed extensively today: Why did 
ve spend so mucn money on tne Energ ya-Buran Sten 


will answer like this: [This work was Dv no means dont 


(OT nsiderations OT prestige and noi at the whim OT [he 
eaders Of the miillary and inadustrai mpi ne in 
irgue about how effective and competit nis sten 
mparecd tl thers like it. Even the American WINK 
Nave achieved uncouodted success in the peration OT (thn 


r ttip cts ' } 2 
snulttic »yYSiCTI la 4; 1UUS cw 


POINTS regarding (Nis Bul the Deginning OF (Ne creavion 


i Similar System in Our COUNTTY, ToloOWINng the Americans 

¥NO (OOK the 'eac, was Drought adoul OY the possioie anc 

juite reai (nreat at the ume tnat Me space snuttle aircralt 
Tr} 


YOuiIcd De used [Or miillary Durposes re Ggesire la 





deen In Operation [or tive 





equired the creation of a similar system, This was the 
rigin of the idea of the Buran in |974 
\l ihe same time Me desire tO combine Me Quaillies ol 
cXel- space equipment and the aircraft into a single 
system is an uncondiuonai and predictabdie requirement 
t the ume. Many countnes, tollowing the example ot 
the USSR and United States, are working most activels 
yn the development of “cruise” manned spaceships— 
nultipie use air-space systems, What is this—a misun- 
Jersianding, repetition of “mistakes ’ One could haralys 
igree WITN Such a conciusion 


like the American space sNhultie, our Energiya Dooster 

exel iS Capadie OT tanking a Mmuililuncuionai communi- 
auOns Satleilite weighing 15 tons into geostationary 
Oil. Adl otMer carmers, inciuding the American and 
French, are still unabie to deliver equipment weighing 
more than 2.” tons into this orbit. There are difficulties 
not only in delivering an ultra Neavy sateilite bul also in 
providing tor normai operation for a long penod of ime 
We have both the Energiva booster rocket and expen- 
‘nee in creating large elements and controi and stabili- 
Zauion syStems accumulated Curing the deveiopment and 
peration of the Mir compiex 


\ syStem Dased on Satellites like this will make it possibie 
to tully satisfy the country § demands tor main telephone 
ymmunications channels betore the vear 2000. There 
will De communications among many thousands ot rural 
ilages and [or regions which are Nard to get to and far 
awa we have tailen decades behind the de‘ e1opecd 
juntmes in this The repuDiics will receive miuiti- 
hanne: and multifunctional intrazonai and local com- 
nternationai communica- 
tions channels, Each region of the country wall realize the 
yf receiving directiy, using antennas trom U.Y 
’ meters in diameter. no less than four L nmion 
hanneis and two to three regional ones 


munications and access tO 


DOSSIDLILIN 


The plans tor such a system, which 
mmunications inirastructure OY taKing advantage ol 
ihe unique possibilities of the Energiya doOOster TrocKke}l 
and the scientific and technical stockpile trom the Mur 
mpiex, provide oniy one exXampie of how the tunds 
spent on manned systems produce a significant effect 


creates a new 


Returning to the discussion of mistakes, one cannot but 
i2¢mit (Nhat there were mistaKes and [aiiures, Darticuiart' 
nm the creation of the Mir orbital compiex. But on the 
xnoie Many prodiems were Soived Nere which seemed 
1imoOst impossidie Defore the COMpieX went into opera- 
on, Among other things, the probiem of man’s spending 
nore than a year in space was solved. The reliability of 
Osed ilfe support systems was proved The probiem ot 
Olaining electmc energy trom the sun was soived suc 
esstully. And the very fact that the orbital station has 
vears withoul major emergen- 


1d (Nal Soviet crews Nave Deen nmstantiy present 


WOrKING in space are one I the acnieve 


nents OF which oul UNITY Nas 4 rignt to de proud 


So Space Policy, 
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Susy” Yes, in [YSU the operation of Mir si RK 
milion a day and not more than 400 millon in 
months. But this s4pprorkimately one-tenth of Our losses 


irom crops Guring (hal same year of 14 


And, tinaily, a couple of words about the so-called 
ndireet return [rom space Science [tor Me nahonai 
economy. The transter of experience and achievements 
to OlMer Orancnes, which could repas expenditures ten 
foid, NOW (Mal ail secrecy restrictions Nave Deen 
removed, iS proceeding exiremely Siow!) —one mignt sas 
ike pulling teeth. There is no economic incentive. This is 
a proDiem [or Our entire System and space science is nol 


tO Diame 


Bul we have something to give the national economy 
When creating that same Energiya-Buran system we 
Compieted adoul OVU significant technological deselop- 
ments, Their assimilation wall more than pay tor expen- 
ditures On creating the system, even if we never launched 
{ intO space 


me can oniy regret (nat the immense scientific and 
technical potentiai created OV space science is [requenti' 


’ 


eit unclaimed 


‘Buran’ Designer Semenov Discusses Program, 
Future Projects 


) ‘ ‘i / j " 
1/4 $4i Moscow Centra EVISiON 


with Yury Paviovich Semenoy n 
designer of the “Buran” 
rresponcent, piace and date not given, trom tne 


‘Gagarin Television Festival’ program—recorded 


interview 


’ 


spacecrait, OY unidentified 


Excerpts} [Announcer] At the end of the 80's, calling 
lurseives a Superpower and Naving Oulll 4 gigantic 
ncdusinai- Oureaucratic Structure and Naving succeeded 
aimost totaily in GeDdunking 't wilh a realistic realization 
i Our piace in the world, we again Made a spurt anead of 
Energiya’ rocket with the 


eusadie spacecralt was launched 


ine whoie pianel tne 
‘Buran 
mitted 


Dassage 


Many experts have doubts about the desirability otf ising 
kur reusabie system tor the conquest of space. Will the 
giant |UU-tonne “Buran” tind a use in orbit’ Was the 
money thrown down the drain 


ine position of the presenter hiet Designes 


en such questions 


wiovicnh Semenos, 1s Quite expiicaodie 


Begin Semenov recording] My view is that “Energ 


and ‘Buran’ are the acme and tnumph otf ail manned 


smonaulics, whatever mignt De Said OV anydDod\s 
Ty > . ‘> ’ rt 
day. we Nave a compieX possessed OV no other count 
’ , y tT} ‘ : ‘+ Té re . . rt —_— 
n the word re Tact (hal there are attempts Licize 
iS 1S Dasec ON a SiMmpie Misuncerstanding Oe LON RS 
rr r reone \4 wre vn ry uM ire rations " 
re whole Peopic iOTE lan “ rBaniZalions (OOK 
hart in the “Energiva-Buran’ project. If vou talk 
1uMDers, this was niilion peopie. |passage omittk 
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26 June 1991 Space Policy, 


inswer your Question adoul Wwhal Our posilion is 
oda in Say wilhoul any cxa@ggeravion Wal we com 
nue to na the lead in the world todas There's no 
\Gggeravion in Wat, (end recording} 
\nnouncer} It can De no bad thing when the chiel 


lesigner gives such a high and categorical appraisai of his 


Wil WOLA 


Beg ding} |Correspondent| Why is the 
Energiya-Buran”’ system sull not working tuily, at tull 
ch 
semen | can tell vou that with “Buran” we were a 
tle ahead of events. That means that “Buran” is a 
nachine. First of all, | have to say trankly that “Buran” 
vas developed to counter the Shuttle. [t's only now that 


ne, including Marshal Yazov, is repudiating it 


hey say “Buran” is unnecessary. But, | remember lec- 
ires Dack in the ’O'S, when it was explained that | ’the 
Shuttle in make a pass over Moscow on a return 
naneuver. We had gotten used to the idea of what it 
uid do, and they were talking to us from a position of 
ngth 
spondent! So, ‘Buran’ was ordered by the detense 
Semenov} The project was orginated by the Detense 
Virnistry, although they are now disowning it. Ail this 
Kk piace before my very eyes. It was designed to 
un r parry, as it were, the work that was being done 
nm th nited States {words indistinct}, The United 
States followed a taise trail. They use the shuttle as the 
‘ inch vehicle. They have now had second 
hough t's costing them a pretty penny. They ve only 
' p several large objects which reaily mented the use 
le Shuttle, as had been planned. We took another 
nd use “Buran’—and plan to continue to do 
wink s indispensabie. For example, | cannot see 
day that the Mir station has any prospect of deveiop- 
nent without “Buran That is, some ume in 1/994 
Juran is to go up and reconfigure the “Mir” station, 
\ lain modules and revise the uses to which 
VI iS a tactory tor the production of materiais and 
NOLOgICal Compounds, |S pul, allacn modules and return 
hem Earth. The ire “Buran’s” real tasks. But, 
npiy to pul satel nto ordit, as the shuttie does, this 
SUY. | Passa} ymutted | 
rgiva in De used wilh success [Or assemoDiing large 
rbiting complexes /words indistinct]. We have exper- 
rh | docking. We can add bits on, and we effectively 
la iniimited possidilities, As tar as a thight to Mars 1s 
ur estimate is 450-500 tonnes. Bul, we dont 
recessaruy Na Oo develop a sVUU-tonne carmer rockel 
vv in acnic he Same resuil DY adding on tour or ive 
7 \ Ve » solved the probiem. The nited States 
ri his. There's also the question of a lunar 
aK ve are to have one. Incidentally, we are nviting 
ren ak Dart in joInt WOTrK There's the Mars 
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‘Energiya ushers in a completely and qualitatively new 
Stage in the field of communications and television and 
radio broadcasting. | refer to the development of large, 
heavy Standardized platiorms on geostationary orbit, 
platforms which are high powered and require large 
antenna tacilities, multiwire antennas, It is only by 
means of platforms such as this that our probiem ol 
communications and television and radio broadcasting 
can be fundamentally solved. It has been shown, and not 
ust by our own collective of experts, bul practically 
everyone was involved, including the Institute of Com- 
munications, that three such platforms are equivalent to 
pulting in orbit about 40-50 Proton-class satellites, It’s 
not a troileycar, where you can get on, elbow your way 
through the crowd, and find a place. The problem today 
S$ Overpopuiation in geostationary orbit. These plat- 
forms are the only sensible way to tackle this problem of 
yurs, Smail satellites should continue to exist, but they 
do not solve the problem, Did you know that something 
ike 4-6 such platforms could resolve the global probiem 
of communications and radio broadcasting altogether’ 
In my view, if we spend something like RK! 5-1 7 billion on 
this system overall, along with the ground communica- 
uuons—our estimate is R! 3-17 billhon—by the vear 2000, 
{ we develop this by 1995, we wall get something like 
R39 dillon or R37 dillon on the return it wall yield, 
trom providing services, and so on. We should not forget 
that any developed country that wants to double its gross 
product has to think of quadrupling rapidly the amount 
of information circulating in society. [passage omitted] 
end recording} 


State Committee Chairman Kerimoy on Future 
Prospects 


if D20U4U08359; 


n Hungarian 2U Apr Yi p « 


Budapest NEPSZABADSAG 


Ma 


Interview with K.A. Kemmovy. chairman of the Soviet 


Siate Committee in Charge of Manned Space Flights, by 
Andras Desi, in Budapest, date not given: “An ‘Em- 
nence Grse of Soviet Space Research: We Should 


Far as....'—tirst paragraph is NEPSZA- 


BADSAG introduction] 


Siretcn as 


Text} We do not expect a sudden development in space 
research until the end of the century, a development 
similar to the one that took place in the past decades; in 
1ddition to the Mir program, Soviet space research will 
oncentrate on helping solve the prevailing ecological 
problems—A.K. Kermmov pointed oul in an interview he 
granted to NEPSZABADSAG during his visit to Hun- 
gary on the occasion of a festivity organized in memory 
yf the first astronaut. This “eminence grmse’ of Soviet 
space research—the invisible person whom the returning 
osmonauts report to—also participated in the 
preparations of Yury Gagarin’s space flight. 


soviet 


Desi} The 
Passivily in 


nion lately seems to be displaying 
while the Amencans have 


soviet 
ine space race, 


yuldistanced you. 
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¢ i \ MUTA rh St SPULDIA \ paul ( ! UNUS TOT Dasit esearch Tate: 14 
il , lo iced inh Ul i OMuOWI NE Us rst Sau ‘ arn Qurseives mn olmer words, we al 
yu VOUL NK nina u Of Ihe Words of ne lak bur services, Por Lampe ve afe laul 
ult Acnned\ mh Or On in at 5 nto space Tol mmission ur Buran 
1 ‘ r o De much stronge ndary, and the Mir program continues t 
IWUCSSal TS UPPort 
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} ‘ ra CHM lds AlSO Appiles LO spa Desi) By how much was ur OUGRE | 
caren 0 ul anulne Oh Lhe MOON Was a Areal 
; ; '? ) Wi t ,! | ’ } ' rit 
ling, Oi 4 ( lat We also landed on the moon Kerimoy| \ re getting now ten | 
0 . ulomalic prove ecerved mucn less IsOU (O get Oelore resiructuring Oegan,. ‘ 
, rere " ' ey . 
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culenant cherai A, AIrVZNKO niet of 


rh JayKonul pace Mune Pacts MVvited mre 7 
Venu a WOrKGay Deside Nim, Mui nol CVeNn assurne 
Nal VOuId see The Main spaceport nol trom the hnain 


m the door | the Neadquarters we set off tor the 
nirai Oller NOUSe OT Ine cil i LONINSK, a CLULY Where 


Yeupie, WhO in One way or anotNer are involved in pace 


ulfairs, |) ror the first time lad Occasion to see whal 
‘ tf qt 1} 

[he ty Meal and ctectric DOWer Diant, which, inciden- 
all’ ificers Varrant officers, and rdinary soidiers of 


yperate tully, made a paintul 
nat tne 
VOTRINE MUONS in (Mis seeming, whistling niangie- 
iInils, 


ne spac aunen Tacuills 


mpression on me. It is putting it mildly to say 


nent i pipes ioles ind steam and feCciric 


Whicn is smoked up Oy sullurous waste, do not meet an 
iandards Mu die amazed al NOW in general specialists 
lere endure the waiches at posts. The heat and electry 


VOW! Diantl Kerts itself with its Dsoiele tt DIOPe|ry 


ired fOr equipment with ail its might. But the city does 
il Na NnOouURN Neal |‘ Darticulari' mn winter) , new 
DOLE S$ DeINg pul ink peration 1oweve!l tL, tO Vill 
Ot SOL iil the problems 
TOW uid ne Nol Oa monde! a 1 if nor 
Nnops, wh ne scemingiy weaithn Dar aunen taciuity ts 
V Ihconsiaderate toward the heating facilities of the (\ 
1 wh ! OUP MChnani 1K \ I 
K lit ia group Of the inspectorate for the supe: 
ion pili MNSiIrUd nh, delle Ss, TO! campic nat 
nucn is Suil i the ack OF development i militar 
nstruction personne! under 4. A. Katyukhin. Take if 
nis rit ame prodviem wilh the placement of the b rie 
nite peration nh ine Other Nand, as one i ine depul 
miers i ihe spac aunen facuit' xpiained to me ne 
[ ide (OWal le Needs of the spac 1uUNCHA Taciill ne 
S )) s IIUCINE Nose Mut NSiPur ‘ S 
nucn yu niid' ( ) lesired Jet Cs 
ne iis [ emneg aisrupted re OFICck VhHicn SMOULC 
} een etl d ng ag O! Mair WwW x Nas 
lail a i] i¢ And lal 1s a net 
hipmen 1 Sail ThAate ais ne ) t pen 
iemand npense hus ne ne enterprises asxed 
( Armenian Snot ICC DSaAIN iis Anon ne me S 
neta Ti4 NSirur 1 materials. Bul whe " c 
mr 
rk lail Nant OF kample S ils Vi 
nausam de d me, ft everai week larting at tn 
1¢ np \ without ai nik. ANG OW fie 
l I ign { aod upp nt t Vill Mik 
> iS< a lel 1 (fe A Ol] upp K 
pe } le SE ( re CNi€ nginee! re spac 
UlivT reat | ainiilart. A IT Vin GC mens rom 
Vr ] * nes I l il net ie! n 
SSR un {| Ministers september | YS ind- 
Ullai ChHLlCrprises are retusing nHciudeE it cis WIN 
ne spar aunen faciult' la DI tY Dasis Ww SuUDeT! 
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Uppy Unit Noted the servic i the chiel 
Nat Tund notices for the 
de Sent, — 
wilh ine 


may, asi 


ngineering 
melhusion of contracts wail not 
mMiractS should He meiuded independentls 
nanulacturing piants iS this Dad or good’ 
inderstood, nothing good is evident trom the 
‘act that the space launch facility without 
Mt its mportance for the 
immven into the general system of 


Msideration 
Darticulal MUNITY iS Deng 
MNSUMES 

Sy whal is it possible to \piain SUCN Negligenc Wf one 
minisiries and departments aunen 
facility’ On the one hand, apparently. by the fact that the 
Wave OF Chaos and the severing ol 


OWard ihe space 


MUOUMIC Les, WHICH IS 
Nnaracteristic today of the mMomMY OF the uNniryY as a 
whole, Nave aiso reached here. On the other hand. all this 
$ a resuil of (he underestimation of the role and mpot 
ance OF space researcn and the Seai of secrecy. which for 
1 ‘Ong lime Nas deen lying on them. For sometimes it 1s 
iSO possibile to hear he toilow ng opinion Snould we 


lot reduce (he spending on everything that we are etling 


oose who Knows where Moreoy Wl ONLY, Say. In 
Ine, Cul aisO [rom the rostrum of our primary partia- 
nent 

NO One 1S als< mMmeceaiing (he Tact Nal large amounts I 
assets alt wing allocated [for spac rurposes sul 
Sayvkonur 1s 1Ol a ‘Diack Nolte mle vnien enormous 
late invesiments simply vanish. What ing done 
rere innot De cheap. Bul the prmar hing jes in 
something ctse: space programs tor a (ong time now h 
een erding tne unit ucn a profit, which, most 
IKe IS vers ail the previous pend ires 


Nazgannsian in the immediate tuture is veering rn 
ntire Crrilor,s i the repuDtic ne most mote aul 

VIIN a2 network 1 tS OWN, repudil erevision 1 Salt 

1i¢ yithoul which the named proy VOUIC K LIK 

light of fanc vill Neip to implement this proye 

< lwlning is Si i lil if \ wip n 

CDUILIC nodem oOorancne nmun { ; is 
vere 

tere Ound Oul adoul the spac siems (Nal Se IN 

ne national SONnOMY and Gerense Ol La mpit Cn 


vatetlites follow \ Buanuly ‘aunches Of missiies and at the 
rwecessary moment warn of the 


sikada space 


ne AoOosmMos wong ixkada provides Cae ne 
SSeS VILN ai ali it SSd I \) on 
campie, OY means of it the captain is capable of deter 
nining ine rainates is SMC ViIN an ay ‘ 
) Nn 
yomeone, pernaps, will say: Bul what rene I 
nis te a OOKIsian, AVregyzZstan,. AazaKknstal ne 
ah MUD Vnicn I\ WW lé int Cap Ti 
heir own commerciai and fishing fleets ur fleet is the 
inion Tie¢ Vie all Our TepuUDlics uSe it re importanc 
OTF (hem OT Ines | (Transportation, inciuding sea lines 
NnNMunicatlons ‘ Sp cil NnvrTeasing tw Vnen 
Url PUD 1 Making Use rm OS r11tIes it 
) immed ss ienit ‘ iit k als VitN 
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Oreikgn Da»rine mn various regions OF the word nion 
par lardware iS WOrKINg in (the interests of ail the 
PUVOCTCIEN SUDPECTS OF Nhe renewed rederaluion. For aione 

uu Will ag lO repuDlic will De able to ensure the 


uiftilment of space programs 


Was MLA ait 48 \ VAalCN rit aunen BT ne Progress 
pace irgo snip Ound oul Wen Mal ten, Nundreds ol 
servicemen rom an ordinary soldier tO a Major gen- 


fai-—WoOrrk ith UNUCTRFOUNAC Siructures in ihe immediale 


cinits I ihe iaunen mpiex, which supports the 


aunen of he JOOS cket. [he urage and OOIdNeSs 


1 these people were siapgerng Sul they do not pay any 


normous amounts Of Money, aS some people think, [or 
SUC WOTK al Lit pace iaunen faciills t would 0d¢€ 
recessary lO pa indersiand with my Neart, Dul an 


tficer of the launch crew cannot compare with respect 


O Ihe Wage even Wilf [he average cooperalive mMemDe! 


dul someone somewhere should finally say: The rocket 
auncne rewmen of Saykonur are the most vaiuabk 
\ IAC! ALTA ll W we HLIUSIONS 
isircned \ NdaZaan SSK re siaent N Nai irodaye\ 
yvnen aiter an inspection of the spac aunen faculty ne 
idaressed urnallsts lw president promised ¢ rent 
OT me nosis ALeCnsi UAaASTOSN | vervining (mal tne 
Wace AUN AClHILY as and expressed the wisn (Nal the 
eaders uubdlics Would De here at Baykonur 
ind’ (Mal a lLOUrTSt ule TOF ali SOVIOL CLLIIZENS WOUId OF 
i " 1 Ww Gi O€ pienulad nm ine VOUIC @alSoO 
\ he i) Unt G@vill i> rt Al 14 U 
loLNINg 
Sul tor the present untinished jobs, incompletely mau 
@aititdU PULDIN al “iil IWal nad ine wet 7?ToLRTAM 
Vnicn l ) ‘ uitti ‘ > VNOK mis > ne 
nisiGl ‘ lal [ uy ial ip 1 (Ae par aunen 
acrill' ind (ni tens urm int« isideradie UsSses 
Perhaps S< { Rn nar esearch. What is the 
Oil \ ) K i nvsell wwe hiificuit it is 
( \ . SSal i i¢ DAK searcn 
5 nu 2 . rit Sid [ iti imu its , rth 
jull \ \ ilow the precious gain of sey 
a it \ Lill bu I UU On} ‘ IA 
Nnrougn whose 0 i Ulivi cCgquired the aulne 
Ulin ) rows ) ‘in in 
nine Ww ticiil iit bra aunen aa il 
ai VW A 1 [ ) A>< \ If \ ne IARC 
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ans CNINSA ty SOVIel Ol People s Vepulies and its 


KACCULIVE Mmmittee should WOrK, as il Seemed to me 
nore actively, wilh a greater desire tO Overcome [fe 


wCUuUMUIAaLed CCOnOMIcC Drodliems 


mMmMis- 
SSK Ministry ot 
Jelense, general machine building, and the government 
it the Kazakh SSR tor the more mmplete study and tne 
lOciding OF the needs and the solulion of the probDiems 
nat Nave 
wish (Mat this would help to protect il against the 


[ has now Deen decided to establish a special 


sion Made up ol representatives of the 


wcumulated al Our Main spaceport. Now 
Jesiructive cnaos ol moumMic squadodiing and rasn pa;©o- 
Mai allacas, which are impeding the progress of our 


Wace Screnec 


[ASS Criticizes L.S. Shuttle’s ‘Star Wars’ 
Viission | TASS 30 Apr 91] 


M4 / 01 4Y 10% ‘ ISS on wil? (0G) \j 


By [ASS military anaivst adimir (fhernyshoy, 


xt] Moscow Apri 30 TASS—The mitted States 
auncning the Uiscovery spaceship is a prominent event 
n scrence and engineering. The NBC TV company said 
Nn iS news program (Nal the ‘auncnhing is another sic 


orward in the attempt to show that the Star Wars 


siems are pe rie 
i b ; . ‘ ' , " ‘ \ ry > 
y¥ tii itep CSperc U ri wWavery } ATTIC van isil 
| i} ‘ - 
uls \ mould iike tO pose Ihe TOMOWINE Question S$ 


neir present mission S\&« lwOnvuUTaADL I Ae MOD (OTWald 
Cai (Al i dasn DackKward to the arms race Vnhicn 


a ismhingion and Moscow seemed serrousiy to tr oecnd 


Vioreover, deploying Star Wars systems and testing then 
nifting weapons [to near-earth 
par nsequentiy, this will mean the creation 


einai spnere around our moter ath 


vw Star Wars program is a id War relic. This is 
specially ar now that the USSR and the LU nited States 
a) immed to operation. The two sides are ym 
yeting a Soviet-American treaty on the reduction 
ALCEI\ iftensive veapons ind Moscow and Wash 
ngion are seeking to jointly Duiid collective secur 


i¢ SDI program was a long-standing Darrrer to reaching 


nutuaily ac ad lecrsions at the Sovret-Amerrcal 
aiKs lil ne 
\ithougn go the Sovie 10n decided not to link 
he non-muilitarrsation of space with the conclusion he 
START treaty (which gave new impetus to the neg 

iS), ladow Star Wars continues to darken tne 
liaiog juestioning cle mpliementation ne 
\83M treat' 

it) SLI > ) i > ) At ‘i j SOV IE ‘ 
Am | 1) iiSiS Art nat (ne depiovment of sucn 

em Wo ipse [ iratewic Oaiance retween 

SSI TLILe ics 
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On the other hand, its military effectiveness is strongly 
doubted. 


Nevertheless, the U.S. Administration does not want to 
take a reasonable step that would conform to the realities 
of our times: to shake off the old dogmas of “star 
warriors - 


it is high ume to send programs of the SDI type to the 
archives. Let us hope that realism wail take the upper 
hand in Washington. 


L.S. Shuttle Mission Described, Contrasted With 
Buran Program 


PM0105122191 Moscow IZVESTIYA in Russian 
30 Apr Yl Umon Edition p 8 


Interview with Colonel A. Radionov, leading specialist 
in USSR Detense Ministry Space U nits, by V. Litovkin 
under “Details for IZVESTIYA” rubmnic; piace and date 
not given: “What Discovery Is Carrying’) 


Text] The American reusable spacecraft Discovery was 
launched from Cape Canaveral at 1433 Moscow tume 28 
April. In the United States the flight program statement 
was Drief—‘carrying out screntific research work.” 


What in tact is Discovery carrying in its payload bay? 
‘olone! A, Radionoy, a leading specialist in the USSR 
Defense Ministry Space U nits, tells us. 


‘The purpose of the flight is to carry oul compiex 
experrments and research into establishing satellite 
reconnaissance of space and ortital means of hgh- 
accuracy ballistic missile interception in space,’ Alex- 
andr Ivanovich [Radionov] says. ““The American astro- 
nauls—there are seven of them, working in two shifts, 
day and night—have to launch a number of spacecraft 
nto orbit, some of which wail then be returned to earth. 
These will carry out tasks of a reconnaissance nature and 
test methods of identifying warheads.” 


Litovkin}] What research apparatus is instailed on board 
Discovery” 


Radionov} There are five systems. Their total payload is 
four and a haif tonnes. The principal system ‘s the 
‘Cirrs”* (Cryogemic Infrared Radiance Instrumeniation| 
infrared telescope, a kind of space might vision instru- 
ment. It has been developed specially for shuttle-type 
spacecraft and was first taken into space in |982, where 
| was designed to record high-definition spectral char- 
ucterrstics of the earth’s limb and the flame plumes of 
nailistic missiles in the upper layers of the atmosphere. 
That is to say a telescope capabie of revealing warhead- 
carrying reentry vehicles against the luminous back- 
ground of the planet, and consequently of helping to 
destroy them. 


in board there is also a radiometer, a space radar, and 
an ultraviolet telescope which operates in conjunction 
with the radiometer and “Cirrts.” 
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One interesting detail. The same instrument system is 
also located on the deployable unit. With the aid of the 
remote manipulator the unit wail be injected into open 
space, and when the craft has made the appropriate 
maneuvers the unit wall be located |0 km behind and 
1,525 meters below it. Ths enables both the general 
configuration and the spectral characteristics of the 
plumes of the ship’s operating engines to be observed, 
which is fundamentally important in setting up high- 
accuracy methods of hitting ballistic missiles. 


Three smail satellites will be launched into space in 
addition to this unit. Their payload is in the region of 85 
kg, and their distance from the craft will be around | 50 
km. On a command from earth they are to eject varrous 
types of missile fuel components into space. In this way 
the possibility of camouflaging missile warheads and 
finding them in a gaseous cloud wiil be tested. 


(Litovkin] So you mean they are testing components of 
the Strategic Defense Initiative? 


{Radionov} It’s not me saying this; it’s what the Ameri- 
cans themselves are claiming. 


(Litovkin] What other instruments wiil be launched into 
space? 


[Radionov} There are two other satellites aboard Dhs- 
covery. One of these is a smail Lightsat weighing 60-70 
kg. The U.S. military leaderstip plans to use spacecraft 
of this type as communications, reconnaissance, naviga- 
tion and meteorological data provision tools for com- 
manders in the tactical chain—tank, platoon, and com- 
pany commanders. 


The second spacecraft, weighing | 926 kg, comprises five 
containers carrying a secret payload designed to test the 
advanced components, assemblies, and hardware of 
future military items in space. 


{Litovkin] Is our Buran also capabie of carrying out these 
tasks? 


(Radionov} It’s hard to answer this question. Nobody 
has ever required it to perform tasks of this sort. Its test 
flight planned for the end of 1991 or the start of 1992 
envisages docking with the Mir orbital station, transmit- 
ting the results of on-board experrments from orbit, and 
testing the cosmonauts’ rescue procedures. 


As you can see, the tasks are exclusively economic and 
screntific in character. And they have no relation what- 
soever with the military establishment. 


IZVESTIYA on Topaz Reactor [mbrogiio 
YIUFO724A Moscow IZVESTIYA in Russian 
7 May 91 Union Edition p 2 


[Article by S. Leskov: “The Adventures of a Soviet 


Reactor in America’! 











IPRS-LSP-91-003 


62 Space Policy, Administration 6 June 199) 


xt} A Tew days ago IZVESTIYA (Ne. 96, 1991) 
reported thai the Soviet [opaz-2 nuclear reactor model. 
which had been exhibited at the international fair in 
Albuquerque, had been prohibited from beng taken out of 
the U nited States. [he situation is, by all counts, extraor- 
dinary, We already reperted on the U.S. side’s reaction. 
What is our specialists’ opinion of the events? 
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1nd, pernaps, the most important point: W ol 


hese troubles intluence the Americans’ intentions to buy 
he Soviet reactor’ [his is not something we are dit 
ferent \o—inhe approximate value of the contract is $1 | 


nillion, which would come in very handy in the ilua- 
lOn where Oudgel linancing [Or work in this prospective 
irea Nas deen Cul AITeNuUy, a Version of the mirac 


igned OV the American side has Deen passed » ViIOSCOW 
Oy the way, the miract stipulates the return of tt 
ndustriai prototype to the SSR. But if suc ga 


IOSSIONILICS Were [Mere [rom the CLINNING, it i$ Nard 
inuersiand why they were not used to ADOT al Al 


lon mode! 


ne way or the other, aiter the necessary arilicallons 
AcTe nade ven me strictest Soviet Lutnoritl 
ipproved (tne miract. The delay is in the Munistr 
Jetense. Many years ago tms department t tt 
Inancing for Topaz and lost ail interest in it. Now tt 
TOpoOse—as i$ [Vpical fre—io creale MTLIMASS 
yucn a process Can gO On [or vears. it should be emp! 
ized (Malt authoritative sPeciailsts il OL [ 
States and the USSR believe in principle. base 
ecnnicai cCNaracteristics, that Topaz-2 cannot be use 
he SDI program—if for no other reasor he ecaus 
z 
ne il ecnnopxzy i$ oO ne eve y 
Hesides ne mirac } ne yurcnas [ 
ipuiaies lirm gZuarantees o nme par» LI 
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U.S. Decision To Release Topaz Reactor Reported 
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recause Of Academician NV 
lirect appeal to S. President 


Vioscow, Or mayde 
narev-StepNnoy §$ 
Sush 


an come home. But it 1s Quite possibile that it 
vill cALeNG ILS Slay across [he Ocean-—AOW OT ILS OWN ITree 
will. Whale the White House is preparing the official 
locumentation, (he Americans Nave suggested (nal 
Soviet Screntusts exmidat the reactor at the worid’s largest 
he Smithsoman in Washington 


)paz- 


nusecum 


Soviet-European Space Conference Begins 
)/ 305134191 Moscow TASS in English 1314 GMI 


By TASS correspondent Viadimir Khrustoy 

Text) Moscow May |3 TASS—Probiems and Prospects 
ir the dagevelopment (Ol the} aerospace COmMmpilexX and 
e' ated industries, joint space Drojects Ol European oun- 
nies and training of specialists for the aerospace industry 
re the main topics discussed Dy participants in the first 
nierence of heads of leading Soviet and 


feTOSDace TITMS 


curopean 


nadustriai space dlaiogue opened 
day al the center Of internationai trade and scientilic 


nd technological les with foremgn countries. [t is spon- 


ed by the European Space Agency and the interna- 
lonal research and training center Cosmos 
.cmevements of Soviet and worid cosmonautics show 
hat the economy of many countries gains from uses of 
pac \cademician Ryzhov, chairman of the Sovie 
irllamentary committee for scrence and technologies 


resident of the international screntific and traiming 
ector of the Moscow Aviation 
nstitute, saad at the opening of the conteren 


~~ 


re Clively ngageda I Dac 1plorallo 
uC Z iropeal uuniries, deveioped wide nterna 
3 perallon and specialization This wou i Make 
$10 \ a nnecessdl' luUpIICcallor na Save 
ry is SOV) LOT )T nstar «- 1? l ter 
artners gen-capacity doOSsters |O DU ea eae 
eS Ud other spacecrait in oro 
Xe [ nanagIng Girector OF ihe uUropea Dac 
x area ne - ) 4cCaqgem at 4 Zn y te 
. ped Pac wojects and programs wi r 
} nied if eal ULUTE 
“iany yveli-xnOWN Soviel pace IT™Ms AISpiay ne 
s MOWwIng achievements na Prospects oO! ne 
Dac cienc nd its CONnITIOULION [oO [he aiiona 
r\ nd the deveropment OF internationa ODeCT;r- 
Pac ApLloTallor YCIEMLUStS 2NG SPeEciailsts 
LITT woOadUCTION amMaigamations E nerkgiva Mo 
mpe Kompozit’’, design office ““Salyi 
ers Darlicipate in tne mierence 
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Text of Gorbachey Viessage (0 Space Agencies 
Vioscow Forum 
RK i} )4 f 47 Llu? 


Mai 4] ret Gs as 


“USSR President's Greeting to Participants Space 


Agencies Moscow Forum 


ext] | welcome to Moscow (the participants in the space 
igencies forum lope thal your meeting repare [or 


s to be heid under UN 


VAN 


nlernationai space yYcar, whic 


iuspices, Will Neip unile ?Oad range Of specialists and 


yublic figures in the interests of the comprehensive study 
wt the planet Earth 
he cooperation between many states in siudying the 


arin S resources, CONCUCIING Space-Dased envi 


surveys, and using satellite comm unications for exten- 
sive Numanitarian and technical purposes constitutes 

graphic example of the effective concentration of inter- 
rational ettorts um sure that the future space 


ADLOTAaLILOI es JL il Lar Wars OUl TULLIL VOTK LO 
neet ine urgent eeas oO! (the peoples oa! unines— 
arge and smail, West and East. North and South 
favi ig ecenily ~UTaAiCU U | vill inher 
uniries ine Ads versa 4 Sit SPa@e ign 
ne SOV ) ’ i Z uc irlici pate 
cilvely if L\ernail a Dat Te , ne enerit 
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iS! ne Darlicipants E 105 l CALllve 


Chree-Day Seviet- West European Space 
Conference Ends 
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.UroOpean space 


[raining and Research Center 


‘Bene y a 


\ccord on Cooperation With European Firms 


( ‘ ris ry 
Mo. ) sl¥i ! KRASN ; a? LDA 
4 «7A Llu? ( Mia ; | "LG ae " 


Teat| Moscow May—A meeting involving leaders of 
emost Sovi nd Europeam aerospace firms closed 
day with am accord ooperation in and cadre 
raining tor the aerospace industry and on conversion 


udies. Scientists amd business people trom Seigiar 
Iritish,. German, and other Western firms took part in 
he work of the first meeting, entitied ““Soviet-European 


pis 1aG an extensive cACnange Of Opimions on the use 
I Sate eS in estadiishing meteorology and commun 


ailOMms systems and ODtaining ullra-pure suodstances in 
pace ana On Ways Dipping (hem Oack (oO earn ne 
rooIem OF energy procurement and (transier in space 


irousec greai interest lt was not 


hat the inciprent conversion in the USSR will make 
nossible tilize defense sectors scientific potential ir 
netailurgy, machine building, and electronics 

re development of the space industry urgently requires 
peciai cadres. Their traaning 1s berng undertaken by the 
Kosmos cademic screntift emter set up ai the 
Moscow Aviation Institute \illamov, the center 
zenerai director, said during a conversation with a TASS 
rrespondent that both Soviet and foreign students wi 


sc Me “) 


lapanese Firm's Bankruptcy Vieans Financial 
Loss For NPO Energiya 


Text) Toky« May \SS}—it appears likely that the 
soviet launch vehacie “Soyuz aunched ast August 
will remain the only “space vehacie’’ boasting the logo of 
he Japanese “Pax Tporation Limuted’ (as rece:ved 
mn its board. As the MAINICHI newspaper reports 
oday, am umexpected bankruptcy of the well-known 
[okyo- based corporation leaves no hope that a contract 
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